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PURPOSE: To enhance the reduction in power 
consumption and to attain the high speed of plotting 
without deteriorating the operational efficiency of a 
system by incorporating a display memory capable of 
accessing by a general purpose memory interface in a 
liquid crystal driver generating liquid crystal applying 
voltage corresponding to display data. 
CONSTITUTION: The liquid crystal driver 105 generating 
the liquid crystal applying voltage for a liquid crystal 
panel 151 is incorporated with a memory cell 125, and an 
address bus 101, a data bus 102 and a control signal bus 
1 03 are provided at an interface with the system so that 
the data of an arbitrary position is easily updated 
through the general purpose memory interface and 
display data stored in the memory cell 1 25 are 
converted into the liquid crystal applying voltage and 
outputting it to the liquid crystal panel 151 to be 
displayed at the timing of a display synchronizing signal 
104. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim] . , , r . • 

[Claim 1] The liquid crystal panel which has the pixel section arranged in the shape of a matrix in 
the intersection position of two or more data lines and two or more scanning lines, In the liquid 
crystal display possessing the scanning circuit which impresses a voltage to two or more 
aforementioned scanning lines one by one, and the liquid crystal driver which impresses the 
voltage corresponding to this indicative data to two or more aforementioned data lines in 
response to the indicative data from high order equipment The aforementioned scanning circuit 
has the circuit which generates the frame display synchronizing signal showing the frame period 
of a display, and the line display synchronizing signal showing the line period of a display, the 
aforementioned liquid crystal driver The display memory which stores the indicative data 
corresponding to the pixel section which it was accessed through the general-purpose memory 
interface, and was arranged in the shape of [ aforementioned ] a matrix. When the 
aforementioned high order equipment performs a read-out write-in control of an indicative data 
to this display memory, The address-conversion circuit which changes the address specified by 
the aforementioned high order equipment into the address of the aforementioned display 
memory, The read-out means which reads the indicative data on sequential one line of the 
aforementioned display memory synchronizing with the aforementioned line display synchronizing 
signal, it is this reading — the output data which the concerned liquid crystal driver carried out 
has — with the holding circuit which holds the indicative data of a segment simultaneously The 
circuit which changes and outputs the indicative data held at this holding circuit to the liquid 
crystal applied voltage of the aforementioned liquid crystal panel, The display action which 
outputs the aforementioned liquid crystal applied voltage to the aforementioned liquid crystal 
panel periodically based on the indicative data stored in the aforementioned display memory. The 
liquid crystal display characterized by having the timing-control circuit which arbitrates a read- 
out write-in operation of the indicative data to the aforementioned display memory from the 
aforementioned high order equipment performed to this display action and asynchronous. 
[Claim 2] a means to latch the address which shows the X coordinate value by which the 
aforementioned liquid crystal driver is connected to an address bus, a data bus, and a control 
signal bus. and a multiplexer transfer is carried out from the above-mentioned address bus. and 
the address which shows a Y coordinate value — having — this — the liquid crystal display of 
the claim 1 publication characterized by accessing the above-mentioned display memory by the 
address which changed the two addresses by the above-mentioned address-conversion circuit 
[Claim 3] a means to latch the address which shows the X coordinate value which the 
aforementioned liquid crystal driver is connected to an address bus. a data bus. and a control 
signal bus. and is simultaneously transmitted from the above-mentioned address bus, and the 
address which shows a Y coordinate value — having — this — the liquid crystal display of the 
claim 1 publication characterized by accessing the above-mentioned display memory by the 
address which changed the two addresses by the above-mentioned address-conversion circuit 
[Claim 4] It is the liquid crystal display of the claim 1 publication which has two steps of 
aforementioned holding circuits in the aforementioned liquid crystal driver, and is characterized 
by controlling the aforementioned timing-control circuit to perform a hold operation to the timing 
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which is different in the two aforementioned steps of holding circuits. 

[Claim 5] It is the liquid crystal display of the claim 4 publication characterized by usually passing 
along a hold operation of a latter holding circuit, performing it among the two aforementioned 
steps of holding circuits, and delaying a hold operation of the holding circuit of the preceding 
paragraph until the aforementioned write-in operation is completed when the aforementioned 
timing-control circuit detects the contention with the aforementioned display action and the 
aforementioned read-out write-in operation. 

[Claim 6] It is a liquid crystal display the claim 1 which the holding circuit of the preceding 
paragraph is a level latch circuit among the two aforementioned steps of holding circuits, and is 
characterized by a latter holding circuit being an edge latch circuit, or given in five. 
[Claim 7] The aforementioned liquid crystal driver is constituted combining the liquid crystal 
driver element of two or more same configurations which corresponds to a part of screen size of 
the aforementioned liquid crystal panel, respectively, each aforementioned liquid crystal driver 
element By judging whether it is the address to which the address which receives liquid crystal 
driver ID which shows the arrangement position of self from the exterior, and is given from the 
above-mentioned high order equipment based on this liquid crystal driver ID accesses self It has 
a selection means to generate the selection signal of the display memory in the concerned liquid 
crystal driver element, the aforementioned address-conversion circuit in each liquid crystal 
driver element Have the function to change the address given from the above-mentioned high 
order equipment from the aforementioned exterior based on given liquid crystal driver ID of self 
into the address of the above-mentioned display memory of self, and when the aforementioned 
selection signal is effective, each liquid crystal driver element The claims 1, 2, 3, and 4 
characterized by accessing the display memory of self by the above-mentioned translated 
address, or a liquid crystal display given in five. 

[Claim 8] The liquid crystal display of the claim 7 publication characterized by having two or 
more liquid crystal driver ID occurrence meanses to generate liquid crystal driver ID beforehand 
defined according to the arrangement position in combination arrangement of two or more liquid 
crystal driver elements corresponding to the whole screen of the aforementioned liquid crystal 
panel. 

[Claim 9] It is a liquid crystal display the claim 7 which the address from the aforementioned high 
order equipment is the address different to each of two or more above-mentioned liquid crystal 
driver elements, and is characterized by the address after the above-mentioned conversion 
being the same address to the above of each, or given in eight. 

[Claim 10] The display memory in the aforementioned liquid crystal driver is the liquid crystal 
display of the claim 1 publication characterized by having a means to output the different data 
corresponding to the liquid crystal applied voltage which stored 1 pixel of two or more indicative 
datas of a bit. and was read from the above-mentioned display memory, and which is different 
every two or more frames to a specific combination of the value of a bit 1 pixel. 
[Claim 1 1] The display memory in the aforementioned liquid crystal driver is the liquid crystal 
display of the claim 1 publication characterized by having the means which stored 1 pixel of two 
or more indicative datas of a bit, and was read from the above-mentioned display memory, and 
to which 1 pixel of two or more output time width of face of liquid crystal applied voltage is 
changed to a specific combination of the value of a bit. 

[Claim 12] The display memory in the aforementioned liquid crystal driver is a liquid crystal 
display given in either of the one to claim 1 1 publications characterized by being a static RAM. 
[Claim 13] The claims 2, 3, and 10 characterized by storing the indicative data for two or more 
pixels which follow horizontally the storage location of the aforementioned display memory 
specified by the address which shows the aforementioned X coordinate value, and the address 
which shows a Y coordinate value on the display screen, or a liquid crystal display given in 1 1. 
[Claim 14] The read-out means of the aforementioned liquid crystal driver is a liquid crystal 
display the claim 1 characterized by reading the indicative data on sequential level one line of 
the aforementioned display memory synchronizing with [ when the aforementioned liquid crystal 
driver is arranged at the X-axis side of the aforementioned display panel ] the aforementioned 
line display synchronizing signal, or given in 13. 
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[Claim 15] the liquid crystafflisplay of the claim 13 publication characterized by having the 
selection circuitry which chooses 1 -pixel data [ inside / aforementioned pixels / of each storage 
location which the read-out means of the aforementioned liquid crystal driver reads the 
indicative data on the sequential perpendicular of one line of the aforementioned display memory 
synchronizing with the aforementioned line display synchronizing signal, and is simultaneous / 
this / alike and is read further / two or more ] / different one by one when the aforementioned 
liquid crystal driver is arranged at the Y-axis side of the aforementioned display panel 
[Claim 16] It is used for the intersection position of two or more data lines and two or more 
scanning lines with the liquid crystal panel which has the pixel section arranged in the shape of a 
matrix. In the liquid crystal driver which impresses the voltage corresponding to this indicative 
data to two or more aforementioned data lines in response to the indicative data from high order 
equipment The display memory which stores the indicative data corresponding to the pixel 
section which it was accessed through the general-purpose memory interface, and was arranged 
in the shape of [ aforementioned ] a matrix, When the aforementioned high order equipment 
performs a read-out write-in control of an indicative data to this display memory, The address- 
conversion circuit which changes the address specified by the aforementioned high order 
equipment into the address of the aforementioned display memory, The read-out means which 
reads the indicative data on sequential one line of the aforementioned display memory 
synchronizing with the aforementioned line display synchronizing signal, it is this reading — the 
output data which the concerned liquid crystal driver carried out has — with the holding circuit 
which holds the indicative data of a segment simultaneously The circuit which changes and 
outputs the indicative data held at this holding circuit to the liquid crystal applied voltage of the 
aforementioned liquid crystal panel, The display action which outputs the aforementioned liquid 
crystal applied voltage to the aforementioned liquid crystal panel periodically based on the 
indicative data stored in the aforementioned display memory, The liquid crystal driver with built- 
in memory characterized by building in the timing-control circuit which arbitrates a read-out 
write-in operation of the indicative data to the aforementioned display memory from the 
aforementioned high order equipment performed to this display action and asynchronous. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which used the liquid 
crystal driver which built in memory, and the liquid crystal driver with built-in memory. 
[0002] 

[Prior art] The conventional liquid crystal display was constituted using liquid crystal driver 
HD66107 indicated from P274 of the Hitachi LCD driver data book (the Hitachi, Ltd. 
semiconductor enterprise headquarters issue) to P292. Such a conventional liquid crystal display 
is explained from drawing 2 using drawing 5 . 

[0003] Drawing 2 is the block diagram of the conventional liquid crystal display. 
[0004] In drawing 2 , 201 is a control signal bus to which a control signal is transmitted, and 202 
is a data bus which transmits an indicative data. 203-1 and 203-2 are liquid crystal drivers, 
respectively. In this example, two in all liquid crystal drivers are used for the width of face of the 
orientation of X (level) of a liquid crystal panel 219. The liquid crystal driver 203-1 and 203-2 are 
named generically, and it is called the liquid crystal driver 203 (suppose hereafter that it is the 
same about other reference numbers). The timing-control circuit where 204 controls an 
operation of the liquid crystal driver 203, and 205 are shift registers which generate the signal 
which latches the indicative data transmitted by the data bus 202. The latch which incorporates 
simultaneously the signal line which transmits the latch clock with which 206 is outputted from a 
shift register 205, the latch whose 207 incorporates an indicative data one by one, the data bus 
which transmits the data with which latch 207 outputs 208, and the data with which a data bus 
208 transmits 209, and 210 are data buses which transmit the data which latch 209 outputs. 21 1 
is a level shifter and shifts to the voltage level corresponding to liquid crystal applied voltage the 
indicative data transmitted by the data bus 210. The data bus which transmits the data with 
which the level shift of 212 was carried out, and 213 are voltage selectors. 214 is an output 
voltage line which transmits the liquid crystal applied voltage chosen according to the indicative 
data transmitted through a data bus 212 by the voltage selector 213. 215 is CL2 clock which 
controls a shift register 205, and 216 is CL1 clock which incorporates data to latch 209. 217 is a 
scanning circuit and chooses the line which displays. The scanning signal line which transmits 
the scanning signal with which 218 is generated by the scanning circuit 217, and 219 are liquid 
crystal panels. It is the driver-voltage line which transmits a power circuit and the driver voltage 
to which 220 drives 221 and 222 drive a scanning circuit 217 and the liquid crystal driver 203 
respectively. 

[0005] Drawing 3 is the system configuration view of the personal computer using the liquid 
crystal display indicated to drawing 2 . 

[0006] In drawing 3 , the address bus to which in 301 CPU and 302 transmit main memory and 
303 transmits the address, the data bus to which 304 transmits data, and 305 are control signal 
buses to which a control signal is transmitted. It is the display memory 306 remembers a display 
controller and 307 remembers an indicative data to be. 308 is a timing-control circuit, 309 is a 
timing signal, and the signal for accessing display memory 307 and the signal for operating the 
liquid crystal driver 208 are included. 310 is a selection signal which switches the display address 
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and the drawing address. 311 is a controller and generates the timing signal transmitted to the 
signal bus 312, and the address transmitted to the display address bus 313. The address bus 
which transmits the address for the selector as which 314 chooses the display address and the 
drawing address, and 315 accessing the display memory 307 chosen by the selector 314, and 316 
are data buffers. 317 is a data bus which transmits the data for accessing display memory 307, 
and 318 is a data bus which transmits the indicative data for liquid crystal displays. 
[0007] Drawing 4 is a timing chart which shows an access of display memory 307 in the system 
shown in drawing 3 . 

[0008] Drawing 5 is a timing chart which shows an operation of the liquid crystal driver 203. 
[0009] The liquid crystal display when using the conventional liquid crystal driver again using 
drawing 2 is explained. 

[0010] The control signal transmitted through the signal bus 201 is inputted into the timing- 
control circuit 204 of the liquid crystal driver 203. CL2 generated clock 215 is transmitted to a 
shift register 205, and a shift register 205 generates a latch clock and outputs it to a signal line 
206. On the other hand, the indicative data transmitted to a driver 203 through a data bus 202 is 
latched to latch 207 one by one with the latch clock transmitted through a signal line 206. The 
indicative data latched to the latch 207 is simultaneously memorized by latch 209 with CL1 clock 
216 through a data bus 208. This operation is shown in drawing 5 . Moreover, the indicative data 
outputted from the latch 209 with CL1 clock 216 is inputted into a level shifter 21 1 through a 
data bus 210, and is changed into the voltage level corresponding to liquid crystal applied 
voltage. The indicative data by which the level shift was carried out is transmitted to the voltage 
selector 213 through a data bus 212, and chooses liquid crystal applied voltage. The selected 
liquid crystal applied voltage is supplied to a liquid crystal panel 219 through the output voltage 
line 214. 

[0011] Thus, the conventional liquid crystal driver latches an indicative data, and has only the 
function changed and outputted to liquid crystal applied voltage. The system using the liquid 
crystal display driven by the conventional liquid crystal driver 203 is explained still in detail about 
this point using drawing 3 . 

[0012] It is necessary to transmit an indicative data to a liquid crystal display a fixed period in 
this system. Then, the display memory 307 which memorizes an indicative data by one screen is 
needed, an indicative data is read from display memory 307, and a means to output to a liquid 
crystal display, and a means to update the indicative data memorized to display memory 307 are 
needed. To display memory 307, since the address bus 315 of display memory 307, the data bus 
317, and the control signal 309 have only one line, as shown in drawing 4 , an indicative data is 
read and it is necessary to perform the display access for outputting to a liquid crystal display, 
and the drawing access which updates an indicative data by time sharing. Therefore, this system 
is constituted as follows. 

[0013] The address bus 313 which transmits the address for a display access, and the address 
bus 303 which transmits the address for a drawing access are switched by the selector 314, and, 
as for the address bus 315, the address of a display or drawing is transmitted. This switch 
control is performed in the timing-control circuit 308. While the control signal from CPU301 is 
inputted through the control signal bus 305. the control signal from a controller 31 1 is inputted 
into the timing-control circuit 308 through the control signal bus 312. The Arbitration control 
which determines whether to perform a drawing access for whether these two control signals 
perform a display access to display memory 307 is made. Moreover, in a display access, the data 
on a data bus 317 are similarly transmitted to a data bus 318 through a buffer 316 about a data 
bus 317, and. in a drawing access, the data of a data bus 304 are transmitted to a data bus 317 
through a buffer 316. 

[0014] By the way, the liquid crystal driver with built-in memory which built memory in the 
interior of a liquid crystal driver is indicated from P293 of the Hitachi LCD driver data book (the 
Hitachi, Ltd. semiconductor enterprise headquarters issue) to P335. 

[0015] Next, the liquid crystal display system using such a driver with built-in memory is 
explained using the block diagram of drawing 6 . 

[0016] As for a liquid crystal driver and 602, in drawing 6 , 601 is [ a data bus and 603 ] control 
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signals. The data bus to which in an address register and 605 an X coordinate value register and 
606 output a Y coordinate value register, and 607 outputs [ 604 ] an X coordinate value, and 608 
are data buses which output a Y coordinate value. As for an X coordinate value decoder and 610, 
609 is [ a Y coordinate value decoder and 611 ] X coordinate value decoding signals. The I/O 
Port by which 612 controls I/O of an indicative data, the data bus to which 613 transmits an 
indicative data, and 614 are Y coordinate value decoding signals. 615 is a memory cell (static 
RAM) and a data bus to which 616 transmits the data for a display. It is the output voltage line 
by which the data bus which transmits the indicative data to which a latch outputs 617 and latch 
617 outputs 618, the data bus to which 619 transmits a level shifter and the data with which the 
level shift of 620 was carried out, and 621 transmit a voltage selector, and 622 transmits liquid 
crystal applied voltage. 623 is a timing-control circuit. 
[0017] Next, an operation of the liquid crystal driver 601 is explained. 

[0018] Since the liquid crystal driver 601 serves as I/O interface, it accesses the register of the 
address which set up the address of the register which accesses an address register 604 
through the data bus 602, and was set as this address register 604 through a data bus 602. 
Therefore, a drawing access of display memory becomes as follows. First, the X coordinate value 
data which set the address of the X coordinate value register 605 as an address register 604, 
next draw through a data bus 602 according to this address are set as the X coordinate value 
register 605. Next, the address of the Y coordinate value register 606 is set as an address 
register 604, and the Y coordinate value data which draw through a data bus 602 according to 
this address are set as the Y coordinate value register 606. Next, the data of the arbitrary 
positions in a memory cell 615 can be updated by accessing I/O Port 612. After the data 
memorized by the memory cell 615 read the data for the data line of each liquid crystal driver 
601 and memorize them to latch 617 by the timing-control circuit 623, voltage conversion is 
made by the level shifter 619, and they choose and output liquid crystal applied voltage by the 
voltage selector 621. By performing the read-out control from this memory cell 615 for every 1 
level term, it can display on a liquid crystal panel 219. 

[001 9] Thus, the update of data of the arbitrary positions of a memory cell 61 5 is attained by 

setting up the data of each register of the liquid crystal driver 601 . 

[0020] 

[Object of the Invention] According to the 1st conventional example, the liquid crystal driver 
showed by changing into liquid crystal applied voltage and outputting to a liquid crystal panel, 
after always incorporating the indicative data made serial and completing incorporation of the 
indicative data for 1 level line. Therefore, a means to transmit the indicative data made serial to 
a liquid crystal driver was needed. Since the indicative data for one frame is memorized by 
display memory, when the resolution of 70Hz of frame frequency and a liquid crystal panel is the 
vertical-lines number of 240 lines, and 320 dots of level dot numbers and the operating condition 
of a liquid crystal panel makes a liquid crystal driver and data bus width of face of display 
memory a 8 bit bus in the 1st conventional example, it is about 0.7MHz (=70(Hz) x240(line) x320 
(dot) /8 (bit)). 

8 bit data always had to be periodically read from display memory. 

[0021] therefore — even if a display controller, display memory, and a liquid crystal driver must 
operate in a cycle of about 0.7MHz and the display screen is a static image — this operation — 
** frame ******** — it had become things 

[0022] This frequency of operation needed to be reduced, without reducing the luminous efficacy 
of a system of operation, since power consumption increased in proportion to this frequency of 
operation, in order to have attained low-power-ization of a liquid crystal display and a system. 
[0023] Moreover, in the 1st conventional example, as for display memory, the display access and 
the drawing access were performed to time sharing. Since a display access had priority, a 
drawing access needs to apply and perform the interval of a display access, and access 
processing speed was restrained by the display access to perform drawing processing at high 
speed. 

[0024] Furthermore, in the 2nd conventional example, when performing a display access to 
display memory, "Busy" gives to CPU and weight is applied. In fact, "Busy" bit is in an address 
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register 604. and when CPU leads this (busy check), mediation of both accesses is performed. 
Thereby, when the display access and drawing access to display memory compete, a drawing 
access serves as a low speed. Moreover, since the update of an indicative data was attained as 
mentioned above behind at four register data setup when updating the indicative data of an 
arbitrary position, the drawing access took time and it became the factor which reduces the 
luminous efficacy of a system of operation. 

[0025] Moreover, in the 2nd conventional example, neither the consideration to a gradation 
display nor the consideration in the case of preparing a liquid crystal driver in the Y-axis side of 
a liquid crystal panel was made. 

[0026] Without reducing the luminous efficacy of a system of operation, the purpose of this 
invention reduces the frequency of operation of a liquid crystal driver, and is shown in attaining 
low-power-ization. 

[0027] Other purposes of this invention are preparing the function with consideration to user- 
friendliness, such as a function prepared in implementation of a multi-gradation display, and Y 
shaft orientations of a liquid crystal panel, in a liquid crystal driver. 
[0028] 

[The means for solving a technical problem] The liquid crystal panel which has the pixel section 
by which the liquid crystal display by this invention was arranged in the shape of a matrix in the 
intersection position of two or more data lines and two or more scanning lines, In the liquid 
crystal display possessing the scanning circuit which impresses a voltage to two or more 
aforementioned scanning lines one by one, and the liquid crystal driver which impresses the 
voltage corresponding to this indicative data to two or more aforementioned data lines in 
response to the indicative data from high order equipment The aforementioned scanning circuit 
has the circuit which generates the frame display synchronizing signal showing the frame period 
of a display, and the line display synchronizing signal showing the line period of a display, the 
aforementioned liquid crystal driver The display memory which stores the indicative data 
corresponding to the pixel section which it was accessed through the general-purpose memory 
interface, and was arranged in the shape of [ aforementioned ] a matrix. When the 
aforementioned high order equipment performs a read-out write-in control of an indicative data 
to this display memory, The address-conversion circuit which changes the address specified by 
the aforementioned high order equipment into the address of the aforementioned display 
memory, The read-out means which reads* the indicative data on sequential one line of the 
aforementioned display memory synchronizing with the aforementioned line display synchronizing 
signal, it is this reading — the output data which the concerned liquid crystal driver carried out 
has — with the holding circuit which holds the indicative data of a segment simultaneously The 
circuit which changes and outputs the indicative data held at this holding circuit to the liquid 
crystal applied voltage of the aforementioned liquid crystal panel, The display action which 
outputs the aforementioned liquid crystal applied voltage to the aforementioned liquid crystal 
panel periodically based on the indicative data stored in the aforementioned display memory, It 
has the timing-control circuit which arbitrates a read-out write-in operation of the indicative 
data to the aforementioned display memory from the aforementioned high order equipment 
performed to this display action and asynchronous. 
[0029] 

[Operation] fast transmission of the periodic indicative data which minded CPU bus since the 
liquid crystal driver of this invention built in display memory — being unnecessary — it becomes 
and a frequency of operation can be reduced (it ends with one display access in 1 level term) 
it is — low-power-ization can be attained And since the liquid crystal driver of this invention 
can be accessed through a general-purpose memory interface, from CPU, it can access the 
liquid crystal driver itself as general-purpose memory, and can raise a writing speed compared 
with the access by the conventional I/O interface. 

[0030] Moreover, by adoption of an address-conversion circuit which changes the address (CPU 
address) specified by the system into the address of built-in display memory, CPU address can 
be made into the address which combined the orientation address of X and the orientation 
address of Y of the display screen of a liquid crystal panel, and the address calculation at the 
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time of drawing becomes easy. 

[0031] This address-conversion circuit is effective when the liquid crystal driver of a larger size 
is constituted combining the liquid crystal driver element of the same configuration. That is, in 
response to liquid crystal driver ID which shows the arrangement position of self supplied, it is 
convertible for the address of the built-in display memory of self from the exterior according to 
the arrangement position. Two or more of these liquid crystal driver elements put together are 
visible to a single liquid crystal driver and single equivalence from CPU with this configuration. 
[0032] Furthermore, let the drawing access in an arbitration time be an execute permission by 
adoption of two steps of holding circuits (latch circuit) holding the read-out data at the time of a 
display of display memory, without checking a display access. 

[0033] At the time of drawing from CPU, the thing which is located in a line with the horizontal 
direction of a display panel like the case where it has been arranged at the X-axis side and for 
which two or more pixels are accessed simultaneously becomes possible by establishing a 
selection means to choose 1 pixel which is different one by one the inside for two or more pixels 
on the same address read simultaneous in case it is outputted to a liquid crystal panel from 
display memory, when arranging a liquid crystal driver to the Y-axis side of a liquid crystal panel, 
in a liquid crystal driver. 
[0034] 

[Example] Hereafter, the example of this invention is explained in detail. 

[0035] First, the 1st example of the liquid crystal driver by this invention is explained from 

drawing 1 and dra wi ng 7 using dre^Nmg,^ . 

[0036] Drawing 1 shows the configuration of the liquid crystal display which used this liquid 
crystal driver. 

[0037] In drawing 1 , the address bus to which 101 transmits the address, the data bus to which 
102 transmits an indicative data, the control signal bus to which 103 transmits a control signal, 
and 104 are the display synchronizing signals generated by the scanning circuit 149. 105-1 and 
105-2 are the liquid crystal drivers integrated-circuit-ized, respectively, and the number of 
outputs is considered as 160 outputs. 106 and 107 are the address-mode signal lines of the 
triplet which shows the arrangement position of the liquid crystal driver 105-1,105-2, 
respectively. The address-mode signal line 106 receives the fixed data of a triplet from the 
driver ID occurrence section 96 by this example. Moreover, the address-mode signal line 107 
receives the fixed data of a triplet from this driver ID occurrence section 97 too. Driver ID which 
the driver ID occurrence sections 96 and 97 generate is peculiar data for telling the liquid crystal 
driver (liquid crystal driver element) mounted about the arrangement position, as mentioned later. 
In this peculiar fixed-data occurrence, it can obtain easily with the combination of grounding 
potential and power potential. 108 is an address control circuit which changes into the address 
inside memory the address value inputted from an address bus 101 according to an address- 
mode signal line. They are a display address bus, the column address of the memory cell which 
generated the timing-control circuit where 109 controls drawing and a display action based on 
the control signal bus 103 and the display synchronizing signal 104 from a system, the interface 
circuitry (IF) to which 110 performs input/output control with a data bus 102, the display 
address counter (CNT) to which 1 1 1 generates the row address for a display, and 1 1 2 by 1 1 3, 
and generated 114 by the address control circuit 108, respectively, and a row address. The 
selector as which 1 1 5 chooses the address for a display, and the address for drawing with a 
control signal 116, The memory row address which chose 1 17 by the selector 115, the low 
address decoder as which 118 chooses the word line of a memory cell (DEC), The selection- 
signal bus which generated 1 19 by the low address decoder 118, the column address decoder 
which generates the selection signal as which 120 chooses the signal line of a memory cell 
(DEC), The selector linked to the signal line of the memory cell as which choose as the 
selection-signal bus which generated 121 by the column address decoder 120, and 122 by the 
data bus of ON appearance both directions, and 123 chooses a data bus 122 by selection-signal 
bus 121, and 124 are the signal-line buses through the selector 123. 125 is a memory cell with 
the 160 pixel x240 line x2 bit =76800 bit capacity corresponding to 160 outputs and four 
gradation. 126, 127, 128, 129, 130, and 131 are control signals generated in the timing-control 
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circuit 109, respectively, ancRhe control signal for [ 126 ] the input/output control of data in the 
control signal for address conversion and 127, the control signal for display address counters in 
128, the control signal with which 129 controls FRC pattern generation circuit (FRC) 133, and 
130 and 131 are the latch signals for a display/respectively. By impressing the applied voltage 
which is different in a cycle of two or more frames to a certain liquid crystal pixel, FRC (Frame 
Rate Control) is the technique of realizing a gradation display of the concerned liquid crystal 
pixel, and is indicated in detail by Japanese Patent Application No. 253455 [ three to ], Japanese 
Patent Application No., etc. 220436 [ 54 to ] for which these people apply previously. 
[0038] 132 The 160 output x2 bit =320 data bus from a memory cell 125, FRC selector as which 
134 chooses FRC data bus as and 135 chooses output data from the FRC data bus 134 and the 
data bus 132, The 160-bit latch circuit to which latch 136 by the 160-bit data bus, and 137 
latches simultaneously 160 bits of the data of a data bus 136 by the high level of the latch signal 
130, The 160-bit latch circuit to which latch 138 by the data bus of the output data of a latch 
circuit 1 37, and 1 39 latches simultaneously 1 60 bits of the data of a data bus 1 38 with the 
standup edge of the latch signal 131, The level shifter from which a signal level is shifted to the 
voltage level corresponding to [ corresponding to the data bus of the output data of a latch 
circuit 139 in 140 ] the liquid crystal driver voltage in 141, The data bus which carried out the 
level shift of 142, the decoder to which 143 decodes an alternating current-ized signal and data, 
the selection-signal bus by which 144 was decoded, the voltage selector as which 145 chooses 
liquid crystal applied voltage, and 146 are output voltage lines. The VCO with which 147 
generates the reference clock for a display, the reference clock for a display in 148, and 149 are 
the scanning circuits which drive 240 lines, and the display synchronizing signal 104 for liquid 
crystal drivers is generated. The scanning signal bus by which 1 50 was generated by the 
scanning circuit 149, and 151 are the liquid crystal panels of resolution 320 dot x240 line. The 
driver-voltage line by which 152 drives a power circuit and 153 drives a scanning circuit 149, and 
154 are voltage lines which transmit a liquid crystal driver voltage to the liquid crystal driver 105. 

[0039] In this example, general-purpose DRAM (dynamic RAM) interface is used as a memory 
interface, using SRAM as a memory cell 125. Since DRAM interface carries out the multiplexer 
of a row address and the column address and transmits them, it is effective in the carried type 
information device which can reduce the number of lines of an address bus and is mentioned 
later. 

[0040] Next, an operation of the liquid crystal driver of this invention is explained using drawing 
1 . 

[0041] First, a drawing operation is explained. As shown in drayying 1 , the address from an 
address bus 101 is latched in the fall of RAS signal which is inputted into the address control 
circuit 108 and inputted through the timing-control circuit 109 from the control signal bus 102, 
and CAS signal. The latched address is changed into the column address 113 of a memory cell 
125, and the row address 114 by the address control circuit 108. A column address 113 is 
transmitted to the column address decoder 120, and confirms the selection-signal bus 121 
corresponding to the column address 1 13. A row address 1 14 is transmitted to a selector 115, 
and a selector 115 is controlled by the control signal 116 from the timing-control circuit 109 so 
that a row address 1 14 is chosen and the term of CPU access is outputted to the memory row 
address 117. The memory row address 1 17 is inputted into the low address decoder 118, and 
confirms the selection-signal bus 119 corresponding to the memory row address. A data bus 102 
is connected to the interface circuitry 110 which performs input/output control, and a control 
signal 127 is controlled by the timing-control circuit 109 so that an interface circuitry 110 will be 
in the I/O status corresponding to a light cycle and a read cycle. And in a light cycle, a data bus 
102 will be in an input state (in view of [ the liquid crystal driver 105 ]), the selector 123 
corresponding to the column address 113 becomes effective, and data are written in. On the 
other hand, since the selection-signal bus 1 19 corresponding to the row address 1 14 is effective, 
the data of a data bus 102 are written in the memory cell 125 corresponding to the address bus 
101. Moreover, in a read cycle, a data bus 102 will be in an output state (in view of [ the liquid 
crystal driver 105 ]), the selector 123 corresponding to the column address 113 becomes 
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effective, and data are reacTOn the other hand, since the selection-signal bus 1 1 9 
corresponding to the row address 1 14 is effective, the data of a memory cell 125 corresponding 
to the address bus 101 are outputted to a data bus 102. 

[0042] By doing in this way, the drawing access to this liquid crystal driver from systems, such 
as CPU, is attained. 

[0043] Next, a display action is explained, a display action — the indicative data of a memory cell 
125 — a part for 1 line (level line) — it displays by reading simultaneously and driving a liquid 
crystal panel 151 synchronizing with the scanning signal of a scanning circuit 149 CL1 signal 
which shows FLM signal which shows the frame period for performing a display action, and a line 
period is generated by the scanning circuit 149, and is inputted into the timing-control circuit 
109 as a display synchronizing signal 104. The display address counter 1 1 1 is counted for every 
line period with the control signal 128 for a display generated in the timing-control circuit 109, 
the display address is updated, and counted value is reset for every frame period. Thereby, the 
display address is generable one by one from 0 to 239 a fixed period. The display address 1 12 is 
chosen by the selector 1 15 by the control signal 1 16, it is inputted into the low address decoder 
1 1 8, the selection-signal bus 1 1 9 corresponding to the display address 1 1 2 becomes effective, 
and the data of one line of a memory cell 125 are read. The read indicative data is inputted into 
the FRC selector 135 through a data bus 132. In FRC pattern generation circuit 133, FRC display 
pattern is generated according to a control signal 129, and it is inputted into the FRC selector 
135 through the FRC data bus 134. In the FRC selector 135, the 1 bit [ per one output ] 
indicative data which performed FRC gradation display control is outputted to a data bus 136 
from a 2 bits [ per one output of a data bus 132 ] indicative data, and the FRC data 134. In a 
latch circuit 137, it is a level latch circuit, and an indicative data 136 is latched by the low of the 
latch signal for a display 130, and a latch circuit 139 is an edge latch circuit, and latches the data 
on a data bus 138 with the standup edge of the latch signal for a display 131. The data in front 
of one line of the address which a display address counter shows are latched to a latch circuit 
139 one by one for every line period from the phase relation of the latch signals for a display 130 
and 131. A voltage is shifted to a liquid crystal driver voltage by the level shifter 141, and a data 
bus 140 is outputted to a data bus 142. In a decoder 143, an alternating current-ized signal and 
the data on a data bus 142 are decoded, and the decoding output is outputted to the selection- 
signal bus 144, and liquid crystal applied voltage is chosen by the voltage selector 145, and it 
outputs to the output voltage line 146. On* the other hand, in a scanning circuit 149, display 
synchronizing signal CL1 which shows display synchronizing signal FLM which shows a frame 
period on the basis of the reference clock for a display 148 generated with VCO 147, and a line 
period is generated, and it transmits to the liquid crystal driver 105 as a display synchronizing 
signal 104. A scanning circuit 149 confirms the scanning signal 150 of one line at a time one by 
one synchronizing with display synchronizing signal CL1. Therefore, synchronizing with display 
synchronizing signal CL1, the liquid crystal applied voltage corresponding to the indicative data is 
outputted from the output voltage line 146 of the liquid crystal driver 105, the scanning signal 
150 becomes effective one by one, and a liquid crystal panel 151 is driven. 
[0044] By doing in this way, the display access to this liquid crystal driver is attained. 
[0045] Next, liquid crystal display systems, such as a personal computer using the liquid crystal 
driver of this example at the time of using CPU equipped with DRAM interface like the Hitachi, 
Ltd. SH microcomputer series using drawing 7 and a work station, are explained. 
[0046] Drawing 7 shows the system configuration view which used the liquid crystal display of 
this example. For main memory and 703, as for an address bus and 705, in drayying 7 , an I/O 
device and 704 are [ 701 / CPU and 702 / a data bus and 706 ] control signal buses. The liquid 
crystal driver 105 performs a drawing access with the address transmitted through the address 
bus 704 which CPU701 controls, the data bus 705, and the control signal bus 706, data, and a 
control signal, and performs a display access synchronizing with the display synchronizing signal 

104 transmitted from a scanning circuit 149. 

[0047] Respectively, it connects with the address bus 704, the data bus 705, and the control 
signal bus 706, and CPU701, the main memory 702, I/O device 703, and the liquid crystal driver 

105 can access main memory 702, I/O device 703, and the liquid crystal driver 105 from CPU701 
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through an address bus 704, the data bus 705, and the control signal bus 706. The row address 
and column address which are outputted from CPU701 are transmitted to the liquid crystal 
driver 1 05 through an address bus 704. Synchronizing with it, the memory control signals RAS 
and CAS etc. are outputted from CPU701, and are transmitted to the liquid crystal driver 105 
through the control signal bus 706. The address transmitted to the liquid crystal driver 105 is 
changed into the address corresponding to the memory map by the address control circuit 108 in 
the liquid crystal driver 105. 

[0048] Here, a memory map and address conversion are explained using drawing 9 , and 10, 11, 
12, 13 and 14. 

[0049] Drawing 9 (a) and (b) show the memory map of the screen correspondence seen from 
CPU and the liquid crystal driver, respectively. 

[0050] If the memory map of the screen seen from CPU701 as it was shown in drawing 9 (a), 
when the screen of 320 pixel x240 line is assigned by 4 pixels of the single addresses is 
expressed using a hexadecimal display, it will serve as 0004FHs from 00000H in the 1st line, it 
serves as 0014FHs from 001 00H in the 2nd line, and serves as 0EF4FH from 0EF00H in the 
240th line. In order that it may make a control of the address easy that a jump arises to the 
address on the boundary line of a line and a line here, it is because 8 bits of the low order of the 
address were made into the orientation address of X and 9 bits of high orders were made into 
the orientation address of Y. On the other hand, the memory map seen from the liquid crystal 
driver 105-1,105-2 It differs from the memory map of the screen seen from CPU701 since it 
became the memory map of the memory cell 125 to build in as shown in this drawing (b). 6 bits 
of the low order of the address of a memory cell 125 The orientation address of a column, The 
liquid crystal driver 105-1,105-2 is set to OO0OH to 0027H by the 1st line by making 8 bits of 
high orders into the orientation address of a low, and it is set to 0040H to 0066H in the 2nd line, 
and is set to 3BE7H from 3BC0H in the 240th line. Therefore, since addressing of the memory 
cell 125 built in the liquid crystal driver 105-1,105-2 will be correctly performed if the address 
transmitted from CPU701 is used as it is, in the address control circuit 108, it is necessary to 
carry [ the 8 bits of the orientation addresses of X ] out address conversion for the 6 bits of the 
orientation addresses of a column, and the 9 bits of the orientation addresses of Y to the 8 bits 
of the orientation addresses of a low. Then, by changing the 8 bits of the orientation address low 
order of X, and changing the 9 bits of the orientation address high orders of Y into the 6 bits of 
the orientation ****** low order of a column by the address control circuit 108 at the 8 bits of 
the orientation address high orders of a low A note of address 00000H to 00027H seen from 
CPU701 is made, from address 0000H of a cell 125-1 to 0027H 0004FHs are changed into 0027H 
from 00028H of CPU from 0000H of a memory cell 125-2. This is performed one by one about 
each line. 0EF00H to 0EF27H of CPU about the last line from 3BC0H of a memory cell 125-1 to 
3BE6H Address conversion which changes 0EF4FH into 3BE7H from 0EF28H of CPU from 
3BC0H of a memory cell 125-2 is performed. Thereby, the memory map of CPU can be made to 
be able to correspond to the memory map of a memory cell 125, and the address can be 
specified correctly. 

[0051] The arrangement configuration position to the liquid crystal panel of two or more liquid 
crystal drivers 105 is set up by the address-mode signal. Address conversion in each 
arrangement configuration is performed as follows. 

[0052] As shown in drawing 10 , the address-mode signal (106 or 107) which is a control signal 
of the triplet of MODEA27 m6dEA1 ( and MODEA0 is inputted into the liquid crystal driver 105, 
and it can recognize where self is arranged by decoding this. That is, it is discriminable whether 
self is which driver of eight kinds of liquid crystal drivers from driver ID0 to 7. 
[0053] The arrangement configuration and address ID of each liquid crystal driver in case the 
resolution of a liquid crystal panel is 1 60 pixel x240 line, 320 pixel x240 line, 320 pixel x480 line, 
and 640 pixel x480 line are shown in drawing J LI . drawing 12 , drawing 13 . and drawing 14 . As 
shown in these drawings (especially drav^.gJ4 ), in this example. ID is determined for the upper 
left driver as order called [ driver / under it 7 ID0 and / driver / on the right of the driver of ID1 
and ID0 / driver / under it / ID2 and / driver / on the right of ID3 and ID2 ] ID5 in ID4 and the 
driver under it, using one liquid crystal driver longwise. In these configurations, the orientation of 
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a line scan (scanning) is lengthwise. 

[0054] Since it corresponds to the configuration of drawing 12 in the case of drawing 1 and the 
liquid crystal display system of drawing 7 , the address-mode signal line 106 of a driver 105-1 
sets up MODEA2, A1, A0="000", driver ID=0 [ i.e., ]. and the address-mode signal line 107 of a 
driver 105-2 so that it may become MODEA2, A1, and A0="010", driver ID=2 [ i.e.. ]. That is, the 
right addressing can be performed to a memory cell 1 25 by switching to the address control 
corresponding to the arrangement position of the liquid crystal driver by setup of an address- 
mode signal. 

[0055] Furthermore, CPU can access individually two or more liquid crystal drivers 105 by 
judging whether it is the access to the liquid crystal driver itself, and generating a chip select 
signal inside a liquid crystal driver from the address inputted as an address-mode signal line. In 
the case of drawing 1 and the liquid crystal display system of drawing 7 , the address-mode 
signal line 106 of a driver 105-1 MODEA2, A1. A0="000" (driver ID=0), The address-mode signal 
line 107 of a driver 105-2 by setting up so that it may become MODEA2, A1, and 
A0="010" (driver ID=2) For example, when CPU701 to address"0EF27H" is specified, When the 
liquid crystal driver 105-1 generates a chip select signal inside, and performs the access and 
address"0EF28H" is specified from CPU701, the liquid crystal driver 105-2 generates a chip 
select signal inside, and performs the access. 

[0056] Next, liquid crystal display systems, such as a personal computer using the liquid crystal 
driver which is an example at the time of using CPU which is not equipped with DRAM interface 
like Hitachi, Ltd. H8 series using drawing 8 , and a work station, are explained. 
[0057] As for an address bus and 805, in drawing 8 , 804 is [ a data bus and 806 ] control signal 
buses. The memory controller which 807 receives an address bus 804, the data bus 805, and the 
control signal bus 806, and performs the control for the drawing access to the memory of the 
liquid crystal driver 105. and 808. 809 and 810 are the address bus for memory drawing 
controlled by the memory controller 807. a data bus, and a control signal bus, respectively. 
[0058] Respectively, it connects with the address bus 804. the data bus 805, and the control 
signal bus 806, and CPU801 , the main memory 802, I/O device 803, and the memory controller 
807 can access main memory 802, I/O device 803, and the memory controller 807 from CPU801 
through an address bus 804, the data bus 805. and the control signal bus 806. The address 
outputted from CPU801 is transmitted and latched to the memory controller 807 through an 
address bus 804. Synchronizing with it. a control signal is also outputted from CPU801 and is 
transmitted to the memory controller 807 through the control signal bus 806. By the memory 
controller 807, from the address and the control signal which were inputted from the address bus 
804 and the control signal bus 806, timing is doubled with the address data bus 808 and the 
control signal bus 810, a row address, a column address, the memory control signals RAS and 
CAS, etc. are outputted, and the liquid crystal driver 105 is accessed. Henceforth, about the 
operation of the liquid crystal driver 105, it is the same as that of the liquid crystal display 
system shown in drawing 7 . 

[0059] Next, the detailed timing of the drawing memory access of the liquid crystal driver 105 is 
explained from drawing 1 and drawing 15 using drawing 21 . 

[0060] A memory read cycle is explained using drawing 15 . A row address is incorporated in 
falling of RAS signal which a row address and a column address are inputted from an address 
bus 101, respectively, and is inputted from the control signal bus 103. and a column address is 
incorporated in falling of CAS signal. And the above address conversion is performed by the 
address control circuit 1 08. the row address of a memory cell 1 25 and a column address are 
specified, and lead data are outputted for data to the low term of a DT/OE signal. 
[0061] A memorandum rear rewrite cycle is explained using drawing 16 . A row address is 
incorporated in falling of RAS signal which a row address and a column address are inputted from 
an address bus 101. respectively, and is inputted from the control signal bus 103. and a column 
address is incorporated in falling of CAS signal. And light data are incorporated in falling of CAS 
signal whose WE signal is a low, address conversion is performed by the address control circuit 
1 08. the row address of a memory cell 1 25 and a column address are specified, and light data are 
written in. 
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[0062] A memory delay ******** cycle is explained using drawing 1 7 • A row address is 
incorporated in falling of RAS signal which a row address and a column address are inputted from 
an address bus 101 . respectively, and is inputted from the control signal bus 103, and a column 
address is incorporated in falling of CAS signal. And light data are incorporated in falling of WE 
signal whose CAS signal is a low, address conversion is performed by the address control circuit 
108, the row address of a memory cell 125 and a column address are specified, and light data are 
written in. 

[0063] A ************ modification light cycle is explained using drawing 1 8 . A row address is 
incorporated in falling of RAS signal which a row address and a column address are inputted from 
an address bus 101. respectively, and is inputted from the control signal bus 103, and a column 
address is incorporated in falling of CAS signal. Moreover, a mask data is incorporated in falling 
of RAS signal. And address conversion is performed by the address control circuit 108, the row 
address of a memory cell 1 25 and a column address are specified, and lead data are outputted 
for data to the low term of a DT/OE signal. In falling of WE signal whose CAS signal is a low, light 
data are incorporated, address conversion is performed by the address control circuit 108, the 
row address of a memory cell 1 25 and a column address are specified, the mask of the bit 
corresponding to the mask data is carried out, and light data are written in. 

[0064] Next, the page mode access in which rapid access is possible is explained. By page mode 
access, a high-speed access is attained by specifying a row address and a column address like 
random access first, and specifying only a column address from the following cycle to the data of 
the same row address. 

[0065] A memory-page mode read cycle is explained using drawing 1 9 . A row address is 
incorporated in falling of RAS signal which a row address and a column address are inputted from 
an address bus 101, respectively, and is inputted from the control signal bus 103, and a column 
address is incorporated in falling of CAS signal. And address conversion is performed by the 
address control circuit 108, the row address of a memory cell 125 and a column address are 
specified, and lead data are outputted for data to the low term of a DT/OE signal. Furthermore, 
while RAS signal has been a low, a column address is again incorporated in falling of CAS signal, 
a row address remains as it is, the row address of a memory cell 125 and a column address are 
specified, and lead data are outputted to the low term of a DT/OE signal. Henceforth, this 
operation is repeated and two or more lead data are outputted one by one. 
[0066] A memory-page ********** rewrite cycle is explained using drawing 20 . A row address 
is incorporated in falling of RAS signal which a row address and a column address are inputted 
from an address bus 101, respectively, and is inputted from the control signal bus 103, and a 
column address is incorporated in falling of CAS signal. And light data are incorporated in falling 
of CAS signal whose WE signal is a low, address conversion is performed by the address control 
circuit 108, the row address of a memory cell 125 and a column address are specified, and light 
data are written in. Furthermore, while RAS signal has been a low, a column address is again 
incorporated in falling of CAS signal, light data are incorporated in falling of CAS signal whose 
WE signal is a low, a row address remains as it is, the row address of a memory cell 1 25 and a 
column address are specified, and light data are written in. Henceforth, this operation is repeated 
and two or more light data are written in one by one. 

[0067] A memory-page **************** light cycle is explained using drawing 21 . A row 
address is incorporated in falling of RAS signal which a row address and a column address are 
inputted from an address bus 101. respectively, and is inputted from the control signal bus 103, 
and a column address is incorporated in falling of CAS signal. And light data are incorporated in 
falling of WE signal whose CAS signal is a low. address conversion is performed by the address 
control circuit 108, the row address of a memory cell 125 and a column address are specified, 
and light data are written in. Furthermore, while RAS signal has been a low, a column address is 
again incorporated in falling of CAS signal, light data are incorporated in falling of WE signal 
whose CAS signal is a low, a row address remains as it is, the row address of a memory cell 125 
and a column address are specified, and light data are written in. Henceforth, this operation is 
repeated and two or more light data are written in one by one. 

[0068] thus. Hitachi. Ltd.. such as random access and a page mode access. — the liquid crystal 
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. display system using this liquid crystal driver can consist of easily supporting general-purpose 
DRAM access cycle which is indicated by "the Hitachi IC memory data book 2" 
[0069] Next, the detailed timing of a display access is explained using drawing 1 , drawing 22 , 
and drawing 23 . 

[0070] A display access is the same period which synchronized with the display synchronizing 
signal 104 of a scanning circuit 149, and is an operation which changes the indicative data in 
every line of a memory cell 125 into liquid crystal applied voltage, outputs from the output 
voltage line 146, and drives a liquid crystal panel 151. 

[0071] As shown in drawing_22 , synchronizing with the standup of synchronizing signal CL for a 
displayl. one low [ every ] liquid crystal applied voltage is outputted from the output voltage line 
146 by the display address counter s 1 1 1 carrying out a count rise synchronizing with the 
standup of synchronizing signal CL for a displayl, and carrying out the count rise of the row 
address one by one. Specifically, after the latch signal 130 starts synchronizing with display 
synchronizing signal CL1 and a display access makes a latch circuit 137 through, it holds the 
output of the FRC selector 135 in falling of the latch signal 130. On the other hand, a latch 
circuit 139 answers the control signal 131 which synchronized with display synchronizing signal 
CL1, and latches the latch data 138 in the standup of CL1. The drawing access from CPU can be 
performed in the intervals of the display access performed a fixed period. A row address is held 
in falling of RAS signal, the column address is held in falling of continuing CAS signal, and the 
storage location directed in both the addresses is accessed. The control signal (MAMPX) 1 16 to 
the selector 1 15 which changes the row address from CPU and the row address from a counter 
1 1 1 serves as a low at the time of falling of CAS signal, and changes to a drawing side. A control 
signal 116 returns high-level in the standup of following display synchronizing signal CL1. 
[0072] By the way, the drawing access and the display access have been independent, 
respectively, and since it is asynchronous, the timing of a drawing access and a display access 
may lap. Timing when a drawing access and a display access lap with drawing 23 is shown. If a 
display action is not performed a fixed period, the display quality of a liquid crystal panel will 
become bad. At this example, a drawing access and a display access can perform a display 
action a fixed period also by the ****** case by forming two steps of latch circuits 137, and the 
latch circuit 139. 

[0073] As shown in dravying 23 , when display synchronizing signal CL1 is inputted during the low 
of RAS signal, it is inhibited that the latch signal 130 over a latch circuit 137 starts synchronizing 
with display synchronizing signal CL1, and priority is given to a drawing access. That is, both 
drawing accesses from CPU access a memory cell 125 from falling of CAS signal which a row 
address and a column address decide, and are ended in the standup of CAS signal. The control 
signal (MAMPX) 1 16 of a selector 115 chooses the address for drawing by the low, is high-level 
and chooses the address for a display. Although a control signal 116 serves as a low in falling of 
CAS signal in a drawing access, when it competes with a display access, a control signal 1 16 is 
returned high-level in the standup of CAS signal, and it shifts to the update of the latch data 138 
immediately after a drawing access. 

[0074] In a display access, like the case of drawing 22 , the count rise of the display address 
counter 111 is carried out from n in the standup of display synchronizing signal CL1 n+1 , a 
control signal 131 is answered and the latch data 138 corresponding to row-address n are 
latched by the latch circuit 139. Thus, the update of the latch data 140 is performed as planned 
irrespective of contention of an access. However, the latch signal 130 with which the standup 
was inhibited is started when CAS signal starts (the drawing access was completed), and 
thereby, it updates the latch data 180 to the data corresponding to a row address n+1. 
Consequently, the latch data 140 can follow the updated latch data 138 in the standup of 
following display synchronizing signal CL1. Since a latch circuit 137 is a level latch circuit it 
incorporates a row address n+1 and the data of n+2 one by one, and holds the data of a row 
address n+2 in falling of the latch signal 130. That is, while the drawing access from CPU is 
performed in the low term of CAS signal and the output operation to a liquid crystal panel is 
always performed in the standup of display synchronizing signal CL1 about a display access A 
readout operation of data from a memory cell 125 A drawing access About the case where it 
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laps, it carries out in the terrnwithout the drawing access to following display synchronizing 
signal CL1 (even when a drawing access continues, a readout operation of data is performed 
from a memory cell 125 in terms other than the low term of CAS signal under drawing access). 
[0075] Thus, two steps of latch circuits 137 and 139 are formed, and even when a drawing 
access and a display access lap by controlling each latch signal 130 and 131 skillfully, each 
access can be performed normally. 

[0076] For this reason, the drawing access from CPU does not have a limit of a display access, 
and since it can always perform, high-speed drawing is realizable. 

[0077] In the 1st example described above, it has 160 pixel x240 line x2 bit =76800 bit memory 
space, and although it was about the case of number of outputs 1 60 output, it can correspond 
also about other memory space and other numbers of outputs by changing an address control 
circuit, a display address counter, etc. corresponding to it. Moreover, although FRC formula is 
performing the four gradation display with 2 bits [ per pixel ] gradation data in the 1st example 
also about the formation of many gradation, it can correspond by increasing FRC pattern and 
gradation data and changing memory space, FRC selector, etc. corresponding to it. Furthermore, 
even if it uses not only FRC formula but pulse width modulation also about a gradation control 
system, it is also possible to perform a gradation display. 

[0078] Next, the 2nd example of this invention which has arranged the liquid crystal driver 
perpendicularly (Y-axis side) is explained from drawing 24 using drawing 32 . 
[0079] Drawing 24 is the block diagram of the liquid crystal display which used the liquid crystal 
driver of this invention. 

[0080] In drawing 24 , the address bus to which 2401 transmits the address, the data, bus to 
which 2402 transmits an indicative data, the control signal bus to which 2403 transmits a control 
signal, and 2404 are the display synchronizing signals generated by the scanning driver. 2405 is 
the liquid crystal driver of this invention, and the number of outputs is considered as 160 
outputs. 2406, the address-mode signal line of the triplet 2407 indicates the liquid crystal driver 
2405-1 and the configuration position of 2405-2 to be, respectively, and 2408 are address 
control circuits which change into the address inside memory the address value inputted from an 
address bus 2401 according to an address-mode signal line. They are a display address bus, the 
column address of the memory cell which generated the timing-control circuit where 2409 
controls drawing and a display action from the control signal bus 2403 from a system, and the 
display synchronizing signal 2404, the interface circuitry to which 2410 performs input/output 
control with a data bus 2402, the display address counter to which 241 1 generates the row 
address for a display, and 2412 by 2413, and generated 2414 by the address control circuit 2408, 
respectively, and a row address. The selector as which 2415 chooses the address for a display, 
and the address for drawing with a control signal 2416, The memory row address which chose 
2417 by the selector 2415, the low address decoder as which 2418 chooses the word line of a 
memory cell, The selection-signal bus which generated 2455 by the low address decoder 2418, 
The selection-signal bus which generated 2456 by the low address decoder 2418, The column 
address decoder which generates the selection signal as which 2420 chooses the signal line of a 
memory cell, The selection-signal bus which generated 2421 by the column address decoder 
2420, The selector linked to the signal line of the memory cell as which choose 2422 as by the 
data bus of I/O both directions, and 2423 chooses a data bus 2422 by selection-signal bus 2421, 
The signal-line bus by which 2424 minded the selector 2423, and 2425 are the memory cells with 
the 160 pixel x240 line x2 bit =76800 bit capacity corresponding to 160 outputs and four 
gradation. 2426, 2427, 2428, 2429, 2430, and 2431 are the control signals generated in the 
timing-control circuit 2409, respectively, and the control signal for [ 2426 ] the input/output 
control of data in the control signal for address conversion and 2427, the control signal for 
display address counters in 2428, the control signal with which 2429 controls FRC pattern 
generation circuit 2433, and 2430 and 2431 are the latch signals for a display, respectively. 2432 
The 160 output x2 bit =320 data bus from a memory cell 2425, The selector which chooses the 
4-pixel data connected to the address with 2457 [ same ], The data bus as which 2458 was 
chosen by the selector 2457, and 2433 FRC pattern generation circuit, FRC selector as which 
2434 chooses FRC data bus as and 2435 chooses output data from the FRC data bus 2434 and 
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the data bus 2432, The 160H?t latch circuit to which latch 2436 by the 160-bit data bus, and 
2437 latches simultaneously 160 bits of the data of a data bus 2436 by the high level of the latch 
signal 2430; The 160-bit latch circuit to which latch 2438 by the data bus of the output data of a 
latch circLit 2437, and 2439 latches simultaneously 160 bits of the data of a data bus 2438 with 
the standup edge of the latch signal 2431 , The level shifter from which a signal level is shifted to 
the voltage level corresponding to [ corresponding to the data bus of the output data of a latch 
circuit 2439 in 2440 ] the liquid crystal driver voltage in 2441, The data bus which carried out the 
level shift of 2442, the decoder to which 2443 decodes an alternating current-ized signal and 
data, the selection-signal bus by which 2444 was decoded, the voltage selector as which 2445 
chooses liquid crystal applied voltage, and 2446 are output voltage lines. The VCO with which 
2447 generates the reference clock for a display, the reference clock for a display in 2448, and 
2449 are the scanning circuits which drive 240 lines, and the display synchronizing signal 2404 
for liquid crystal drivers is generated. The scanning signal bus by which 2450 was generated by 
the scanning circuit 2449, and 2451 are the liquid crystal panels of resolution 320 dot x240 line. 
The driver-voltage line by which 2452 drives a power circuit and 2453 drives a scanning circuit 
2449, and 2454 are voltage lines which transmit a liquid crystal driver voltage to the liquid crystal 
driver 2405. 

[0081] Next, an operation of the liquid crystal driver in the 2nd example is explained using the 
block diagram of drawing 24 . 

[0082] First, a drawing operation is explained. As shown in drayying 24 , the row address and 
column address from an address bus 2401 are latched in the fall of RAS signal of the control 
signal which is inputted into the address control circuit 2408 and inputted through the timing- 
control circuit 2409 from the control signal bus 2402, respectively, and CAS signal. The latched 
address is changed into the column address 2413 of a memory cell 2425, and the row address 
2414 by the address control circuit 2408. A column address 2413 is transmitted to the column 
address decoder 2420. and confirms the selection-signal bus 2421 corresponding to the column 
address 2413. A row address 2414 is transmitted to a selector 2415, and a control signal 2416 is 
controlled by the timing-control circuit 2409 so that a row address 2414 is chosen and the term 
of CPU access is outputted to the memory row address 2417. The memory row address 2417 
confirms the selection-signal bus 2419 corresponding to input ** and the memory row address 
at the low address decoder 2418. A data bus 2402 is connected to the interface circuitry 2410 
which performs input/output control, and a control signal 2427 is controlled by the timing- 
control circuit 2409 so that an interface circuitry 2410 will be in the I/O status corresponding to 
a light cycle and a read cycle. And in a light cycle, a data bus 2402 will be in an input state (in 
view of [ a liquid crystal driver ]), the selector 2423 corresponding to the column address 2410 
becomes effective, and data are written in. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is the liquid crystal display block diagram of the 1 st example which used the 

liquid crystal driver with built-in memory of this invention. 

[ Drawjng. 2 ] It is the conventional liquid crystal display block diagram. 

[ Drawing 3 ] It is the block diagram of the personal computer using the liquid crystal display 
indicated to drawing 2 . 

[ Drayying 4 ] In the system indicated to drawing 3 , it is the timing chart which shows an access 
of display memory 307. 

[ Drawing 5 ] It is the timing-chart view of the conventional liquid crystal driver of operation. 
[ Drawing 6 ] It is a liquid crystal display block diagram using the conventional liquid crystal 
driver with built-in memory. 

[ Drawing 7 ] It is the liquid crystal display-system block diagram of the 1st example using the 
liquid crystal driver of this invention. 

[ Drawing 8 ] It is the liquid crystal display-system block diagram of the 1st example using the 
liquid crystal driver of this invention. 

[ Drawing 9 ] They are the screen memory map seen from CPU of the liquid crystal display 

system of the 1st example, and the driver memory map seen from the driver. 

[ Drawing 1 0 ] It is explanatory drawing showing the address mode of a liquid crystal driver. 

[ Drawing 1 1 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 

1st example. 

[ Drawing 12 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
1st example. 

C Drawing 13 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
1st example. 

[ Drayying 14 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
1st example. 

[ Drayying 15 ] It is the timing chart showing a memory read cycle. 

[ Drayying 16 ] It is the timing chart showing a memorandum rear rewrite cycle. 

[ Drawin g 1 7 ] It is the timing chart showing a memory delay ******** cycle. 

[ Drawing 1 8 ] It is the timing chart showing a ************ modification light cycle. 

[ Drayying 19 ] It is the timing chart showing a memory-page mode read cycle. 

[ Drayying 20 ] It is the timing chart showing a memory-page ********** rewrite cycle. 

[ Drawing 21 ] It is the timing chart showing a memory-page **************** light cycle. 

[ Drawing 22 ] It is the timing chart showing a display and a drawing access. 

[ Drawing 23 ] It is the timing chart showing a display and a drawing access. 

[ Drayying 24 ] It is the liquid crystal display block diagram of the 2nd example which used the 

liquid crystal driver with built-in memory of this invention. 

[ DjrawingJZ5 ] It is the liquid crystal display-system block diagram of the 2nd example using the 
liquid crystal driver of this invention. 

[ Drawing_26 ] It is the liquid crystal display-system block diagram of the 2nd example using the 
liquid crystal driver of this invention. 



2/2 ^— V 



[ Draw ing 27 ] They are the screen memory map seen from CPU of the liquid crystal display 
system of the 2nd example, and the driver memory map seen from the driver. 
[ Drawing 28 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
2nd example. 

[ Drawing 29 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
2nd example. 

[ Drawing 30 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
2nd example. 

[ Pxawing 31 ] It is the block diagram of the liquid crystal driver in the liquid crystal display of the 
2nd example. 

[ Drayying 32 ] It is the memory cell detailed block diagram of the 2nd example. 

[ Pravying 33 ] It is the external view of the carried type information device using the liquid 

crystal driver with built-in memory of this invention. 

[ Drayying 34 ] It is the external view of the carried type information device using the liquid 
crystal driver with built-in memory of this invention. 

[ Drayying 35 ] It is the external view of the carried type information device using the liquid 
crystal driver with built-in memory of this invention. 

[ Drayying 36 ] It is the external view of the carried type information device using the liquid 
crystal driver with built-in memory of this invention. 

[ Drawing 37 ] It is the external view of the carried type information device using the liquid 
crystal driver with built-in memory of this invention. 

[ Drayying 38 ] It is explanatory drawing showing the relation between the memory address in the 
case of arranging a liquid crystal driver to a Y-axis side, and a bit map. 

[ Drayying 39 ] It is the timing chart showing the memory read cycle in other examples of this 
invention using SRAM interface. 

[ Drayying 40 ] It is the timing chart showing the memory light cycle in other examples of this 
invention using SRAM interface. 
[An explanation of a sign] 

101 — Address bus, 102 — Data bus, 103 — Control signal bus, [105 — Liquid crystal driver, 
106 — Address-mode signal line, ] 104 — Display synchronizing signal, [108 — Address control 
circuit, ] 107 — Address-mode signal line, [ 110 — Interface circuitry, 111 — Display address 
counter, ] 109 — Control signal bus, [ 113 ' — Column address, 114 — Row address, ] 112 — 
Display address bus, [116 — Control signal, 117 — Memory row address, ] 115 — Selector, 
[ 119 — Selection-signal bus, 120 — Column address decoder, ] 118 — Low address decoder, 
121 -- Selection-signal bus, 122 — Data bus, 123 — Selector, [ 125 — Memory cell, 126 — 
Control signal, ] 124 — Signal-line bus, [128 — Control signal, 129 — Control signal, ] 127 — 
Control signal, [131 — Control signal, 132 — Data bus, ] 130 — Control signal, [ 134 — FRC 
data bus, ] 133 — FRC pattern generation circuit, [136 — Data bus, 137 — Latch circuit, ] 135 
— FRC selector, [ 139 — Latch circuit, 140 — Data bus, ] 138 — Data bus, [ — Data bus, / 
143 — Decoder, ] 141 — A level shifter, 142 [ 145 — Voltage selector, 146 — Output voltage 
line, ] 144 — Selection-signal bus, [ 148 — Reference clock, 149 — Scanning circuit, 150 — 
Scanning signal bus, 151 — Liquid crystal panel, 152 / 154 — Voltage line / — A power circuit, 
153 — Driver-voltage line, ] 147 — VCO, 
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[0 0 1 6] 06Kl*Vvc. 6 0 1(«Ih*7-fA, 6 
0 2 fix— ^/U, 6 0 3 «$iJffl!fS'^-T$.S <> 6 0 4 « 
7 FUXUv'X^, 6 0 5IJXHll/yX?. 60 6 
UYMUmVi?^?. 6 0 7(iXlgl^tB*T?>T- 
iS'AX, 6 0 8 HYllHi*ffl*t5T-^Uf* 

6 0 9teX,ffitStex:3 — ^. 6 1 0liYliir3 
-y, 6 1 Ittxas*ffixn-F«^T»*. 612(4 
S^x-^OAaj^l^ftfflTS I /0#- K 6 13IJ 
^r-^^glt^T-^AA, 6 1 4«Yffi^ffix 
3— 6 1 5it^^)±)V (^r-f-^ 
RAM) . 6 1 6tt**ffl©^— ^*<g3|-r*'7 f — ^/t 
XTS?.. 6 17«5-y5P. 6 1 8(477? 6 1 7©tU 

^sesi-rsT*— ^/tx, 6 1 9«w* 

;l/->7;5\ 6 2 0(41/^l/y7 F^tlfcx— ^KiTT 
5r-?/U, 6 2 1 ttmttVV*?, 6 2 2 ttJSi&EP 

jin«BE*K3i-rsm*«E*T**. 6 2 3«^-r 5 > 

[0 0 17] #fC< JSflK5'f/t6 0 1O||#l:oiJT 
[0 0 18] MIH^'fAeOlU I/Of>*-7 




T. 7KUXl/^^6 0 4tC7i7-feXT<5l/vX;?© 
7FUX£tS5£U d©7 Fl/Xl-vX^ 0 4fcl»£ 
Lfc7 K 1/^© UvX^ * f-i' A'X 6 0 2S^LT7 

iiOiifcS,, £"f\ 7 K^XU>>X?6 0 4tCXJ^!ffi 
l/y7^ 6 0 5 07 Fl/X£:t8:;£U ^(-. d©7 F U 
XKfl^, f-^AX6 0 2£^LTjaiIi£ff 

ttx-^5rX^fiL->*x^6 o 5 icis^-r^. ^fc:, 

7 FI/Xl^X:? 6 0 4 {CY^M Ui?7>?6 0 6O7 
Fl/X£t9:^U £©7 Fl^X^l^-^AXe 0 2 

^ 6 o 6 \zmfe-?z>. ^ic 1/0^-^612^7? 

S.>tfMffl\5l&6 2 3tC=fcD. Sffl^-f 
A* 6 0 l<D? : -$>mfte>7 i -?$:m&-tiiL. ^y^6 1 
7 KIBtgbfctfe, WVV>>7?6 1 9T«ffi^^Vj:$ 
tl, SEE-fel^* 6 2 lT«IITO]*EE£2i&LTffl7J 

[0 0 19] £©£?{;:, ?&fiK7-fA*6 0 1 ©3-I/v 
X?©?— ^5rig^T«)^<hT> ^'J-fe^G 1 5©# 
*©{M©^-*S#I#pJftg<h&3. 

[0 0 2 0] 

[5gB^^L=kpi:-r^iSS] IS 1 ©«fcfeWc J;n 
Jgffi h* 7-f Ate -> U 7;Hfc $ tifc*^^- ^ Z-gm 

TSS^fir^TV*. ^-©fc&tC, J&flF^-f AKv'J 
7; Kb L feSi*^- ? £ teitT & ^Sd^S t&oTV* 
fc. fgl©ft*We:fc^T. 171/— Aft-©^^— ^ 

IftffAfr**. 7l/-Ai^&Sc7 0Hz, MM,;\*)KDM 
®fi5"f >Sc2 4 05K >. 7K¥K-yh^3 2 
OF-yFT&D, ifcilFv-fASXA Jl^^EU©^— 

i®0. 7MHz 
(=70 (Hz) X240 (^-f» X3 2 0 (F>y 
h) ^8 (fcfy h) ) 

[0 0 2 1] ioT. g^>hD-7. gjS^'J, 
Wigk h* 7 -f A* IZfo 0 . 7 MH z JSI^fjTllM^L-fe ttn«& 

V— A*£ K) ig-T Zl £: fCtt o T^fc. 
[0 0 2 2] ilf-{XyH &?>*:>X^A©{gr8»fl; 
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[0 0 2 3] fg 1 ©tfcjfcWcfclAT, g^^E'J 

ttSl*7 ? -fcX £fi5H7 ? ir X jWSSMH Jeff frtiT t» 
fc. «^7?-feX^ffi$feT?)Ct^?>, fiii®7?-feX« 
S^7?1?X©^M£&oTflfTT5&g7W5D, 

3t^7 ? -t x K J; o T$"J*t) $ UX t^fe. 

[0 0 2 4] SfC, SB2fiDte3tEfl»Jfc*tiTtt. atfi**^ 
U(C*fLTS^7i7-trXSrfff«C^ CPUft*fLT 

"Bu s y" #*#;LT'7X'f *fS(C«> 7 

Kl'XUyX3'6 0 4l; "Busy" tfyh*»*0, C 

;* * U IZM-T^^T 2 -feX £: »® 7 *-feX £ L 
II7?t7«i:fi;5 0 fttfiiffl 

*5*-*W!£fc»fc^7 f -*©BKa*TiJte£fc* d <h 
JtM7^-feXKll*nB*»b, ->X^A©l!)f^^ 

[0 0 2 5] Sfe, »2<0«e*«K:*^T, PBfBKS^ 

^nx^a^o fee 
[0 0 2 6] #5g0J3CQaWte. ^fACDJMBWSIS 

[0027] *^B^(Dfi&<7)aw«, &tom&7x<Dnm, 

[0 0 2 8] 

^Jl/i, M8B«»©jfe3tEiSlKJIi^«flE*BllnrrS5fe3lE[Hl 

\zmmvfznm*m^WL<n7-?mz%iM-rz>msk f 
^^-^©tt^ffibssa^fwwsff-st*. mrtE 

±ffi8«*«Jftebfc7 F UX^BLTfa^^^EU ©7 F U 
X»cS5»-r*7 F l^aaftlel&i:. HflSB^-T >&*|sl» 
«^(c|WIffiLT. miBSS^^UOMBJfc©! >±© 

*T-*zmzwigk/^)i<DWt£kmumiziz : £mvTiii 




[0 0 2 9] 

SOT. CPUAX*^Lfcffl*8W&**^--*<Z)i93i 

x - X (C «fc S 7 * -fc X fC ifc^TfiSH j« flE £ fa± $ i2r& Z\ 
fc*tTi*£. 

[0 0 3 0] ^fA^itL&7Kl/7 (CP 

KWX««ia*oaEffllcJ:D, CPU7K1/XS, ifofi 
A^JKD^iSHCDXTJrpJT' F Yl&lSlT' F V 

[0 0 3 1] F UXSHftEKStt. |SI-«fi£OJSft 

F A-fUH^ffl^fc-S-T <fc D ^c#^-y--f X'Ofga F 

*»6«i6$n*eB©E«4£B*7p-r«ft F7-f;t i d 

£§ttT, ^©EBffcWafcUTBBWrtj***;*^ 
co7Hi/Xi:aist4;:i^*5. zwmmz&v), 

[0 0 3 2] SS^tUCS^Clffilf- 
[0 0 3 3] ^fflF7-fA*^ffiA^JK0YWfiiJ{CgB« 

izmmzmz-fcanzm-T fwx±«d««[B*»©5 

*;Mfi#Jlft£ 1 HlR««R-r«»R^gi!«KA F^-f A 
rtfcKt** C fclC «t 9 , CPU*5 ©iiiBII#»;:ttX*MBI 

[0 0 3 4] 

So 

[0 0 3 5] £f. *»WK«fc*«cilF7-f^O»l<0 

m«w*iaiRtXBi7!&^6Bi2 2&m^-zm.w?z>. 

[0 0 3 6] BIB. *«SH7^A*^ffifflbfcMf 
[0 0 3 7] HllC&frvr, 1 0 ltt7FU^&<E3ir 
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ST FWXAX, 10 2 tt^^-^SrtejlTS^— ^ 

ax, i o 3 itummn^M-t^mm^x. i o 

4 «^fi[HSS 1 4 9 T£j£bfc£7Sigj(BflMlT**. 1 

05-iii05-2iii *n?ft$m\Bimtzntz 

m^Vy-i AT&D. ^<Dffi*^:«l 6 OttS^tt-S. 

106, io7(i^-nfnsiiK7-rA*io5-i, 1 

0 5- 2CDEfi{£B£:*T3 tfy F©T F l/Xt- F-fS 
^SSTJ&S. 7 FUX^E- F«^ 10 6ft, F^f A* 

1 D%£gB9 6^6**Jfi«Ttt3 Mv h©l^r-^ 
SrSttS. Sfc, 7Kl/X ; E-h*fl^il0 7(t h'7 
-fAI D»ife«9 7*^1*0 3^ M5@ff-7€ 
SttS„ Fv-fAI 6. 9 7©J8tt5F7 
-fA'IDtt, ^TSct^C. USSftSttftF^'fA 

(SEftF^-fA**^ lc*©E«te11*» 

igitiitt&fe J; ZfmmWiLV>&.?>-ertoli:\Z <toT§I(cl# 
Sui^Tt*. 1 0 8tt7K^A*Xl 0 lri>SA7J 
TI.7KI/XI157 Kl/Xt-Kfl-^illfcT^tU 
rtgB«7 F l/Xl:fiT57 F UXftffllelgST&S. 1 
0 9(JyXfA*>e>ffl$iia^W 10 3, iS^tfgifc 

mmmn 1 o 4 »c*o^t, «a, *5s»fesfM»T* 

^-f 5 >tffflW\B\$&* 1 1 0 tt^-^AX 10 2 t©A 

masnwifr 5-f >^7x-xihiss (if), ma 

S^ffl©Dv7 Fl/X^^TS«^7'F1/X^'7>^ 
(CNT) . 1 12ttSw7Kl/7/U, 113. 11 
4 tt-*ft-6ft7 F kXftHJPIalJ& 1 0 8 T±/& Lit* =E U 
-fe;PCD7J^A7 Fl/X. P^7 Fl/XT&So 1 1 5(i 
SE^fflT F 1/X tffiilifflT F UX£ft!iJfflUf-5t 1 1 6 Tl 
JRtStl/i'^, 1 1 7te-trU^ 1 1 5T«Lfc^ 
rUD^KkX. 1 1 Ste^U-tr;!/©?— F&8£jl 
^□'?7FI'Xt3-^ (DEC) , 119«D7 
TFUXt^-^I 1 8T*J*bfcaW«#/tX. 1 2 

*7A7Hl/Xr3-^ (DEC) . 1 2 WttiyJ^T 
h'l/XfH-^l 2 0T4^Lfci*?i^/U, 122 
teAfcB^TJftCQT 1 — :?AX, 1 2 3 «^-;7AX 12 2 
2 lTliRtS^t'JtJKDfi^iSt 
SMS-rs-feUi^, i24litW12 3«M/fcfl 
*t*SAXTi&§. 1 2 5tt. 1 6 0tti7J, 4PfgBK*tJ& 
Lit I 6 0®^x 2 4 0 7-T>x 2 t*y r- = 7 6 8 0 0 
tf-y hO^BSJ^O^^EU-fe^T&S. 12 6, 12 
7, 128. 129, 130, 1 3 1 tt^tl-^tl^-f 3 

>?fflwm& i o 9 T£ritrs#JWflreT* 0.126 

tt7 F U*SESUHIMfJP«^. 1 2 7 te^-^OAffiTlftJ 
»JB<D««HI-3. 1 2 8 F 1/X*7>^ffl»i 

WflMt, 1 2 9«FRCA^->5fe^lHlgS (FRO 1 
3 3 SfflttTSftWIfB^ 13 0, 131 tt-tft-fnS 
^ffl^^^lt-^T^S. FRC (Frame Rate 
Control) «, »**ilH3(IKjl*L,T*«C7 U 
-A«JBTJUS:*Enini«JESBJJniT*^tK«tt)aSE« 




ftH*©»M*7K&!SS-r S^ftT* 0 . #ttJ«Afc «fc 
0ifefc:UiB*nTV»a»Rsp3 - 2 5 3 4 5 5^:fe«fctf 
1#I¥5 4-2 2 0 4 3 6^«KB8fflKKtt3:hT^ 

[0 0 3 8] 1 3 2«^ ; EU-tr;H 2 5*^01 6 Offi 
^X2t*7h=3 2 0*<Dr-^U, 13 4fJFRC 
T-^/W, 13 5BFRCf-^«13 4if-? 
/Ul 3 2frt>mi35*-5'&m&l-? SFRCt^?, 

13 6lil6 0t'7 h®x — ^ AX, 13 7 fix— ^ A* 
X 1 3 6©t-^^ 1 6 0 fcf-y hUPflC^^fi^l 3 
OC/W U^t7y^tS 1 6 0 tfy hO^y^EI 
K. 1 3 8tt5vfHaHH 3 7®UiAf-^fflf-^;'! 
X, 1 3 9 ar-^;U 1 3 8 GO^-^S- 1 6 0 k*y h 
Ifl^fJC^-v^W^l 3 l©Sc±DXy5?T9yf : -r*l 
6 0 tfy h©7v3HHllS. 1 4 0 tt^ -y^lElgS 1 3 9 © 
m^J^-^cD^-^A'X. 14 1 tt«6MKf(l«Ef::ttJ& 

14 2 h Lfcx— 1 4 3 ttSHfcffc 
flWfcx— **5*3— h'TSra-^, 14 4«r3- 

FanfciiiWfAx, 1 4 sumgkmmttWR-r 

*W£.±\sir9* 1 4 6«ffi73ttffi*S-T*&3o 14 7S 

Dyi' 1 4 8 rag* 

m<Dm?£>7Uy>7, 14 9li2 4 0 7-f>Sffiitl)t 
SIhISST, K5-f/t«©*wPMB«* 1 0 4^ 
t5. 1 5 0 tej££H!?& 14 9 tlfe^M^-ZN* 
X, 1 5 1 llfFttft 3 2 0 K7hX24 07-f >©?£ll 
A^T**. 1 5 2 ttWglUgg, 1 5 3tt^tt[Hl8Sl 

4 9 zmm? zmwim&m, 1 5 4 F5< a* 1 0 

[ 0 0 3 9 ] #*Jg0iJTte. ^Ut;H2 5tLTS 
RAMSfflU, >^7i-7i IT, WB©D 

RAM (^-f7-5-y^5>^AT^-feX^ ; EU) -f 
7i- X SOUTHS. DRAM-f>^7i-Xll D 

[0040] ^ric> *»^©*ftH7-fn©»f^fct5ti 

[0041] s-rsfij&fc. «H»ff»coviTittM-r*. 

01 lC^T«t5IC, 7FI/7;U1 0 l^e,07h*l/X 
«7 F \s7>mW®1& 1 0 8 KATjan. flfffiff ^AX 1 
0 2i^^-f5>yi»l 0 9*^LTA7iSta5 
RASffi^. CASfc^WfirFtfOT^v^SnS. 7 
v=mntz7 FUX«7 F 1/X*iJ?5PIh1SS 1 0 8T/t'J 
tJH2 5ffl*7A7KI/X113, D77FI/X11 
4C««3n5..*7A7 Kl/7,11 3«*7A7 FU 
X5^ — ^1 2 Otce^an. *7A7FUX1 131; 
*WSLfc»#iflr*f AX 1 2 1 SrW^lKTS. P97F1/ 
X 1 1 4tt-feU^^ 1 1 5fCteM^n. CPUT^irX 
©«IMttn 97FW114 tf»a#3 nx * U n "7 7 F 
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1/X 1 1 7tctB^J$n-5J;e>{C> ^< = >^iJffl)(siSSl 

0 %ipt>v>pm i ?m \ i 6 tc^o-tru^iS' 1 1 5&mw 

an&. ^ ; E'Ja97KI/X117ttD97FU7T3 
— ^1 1 8lCA7J$n. ^^UP«77FUXfr*fj£:b7c 

aiRm^Ax 1 1 9 zmmztz. t^-^ ax 102a 

A\&t>fflffl*?iO'i>97^-7,m&l 1 OKSMfcU 

MMiUk 'J-P1M ^;UfC*fjSbT-f >^7i 
-X[§I?§1 1 O^AttiTj^JC^Si^fC, ^-f5>^ 
ftflVllKSl 0 9 TffrJWfi^ 1 2 7*»«9P*n*. 
T, 9-f MM ^Tra^-^AX 1 0 2*«A*:RJB 

(MK7^A'10 5)5^*t) <h&D. *7A7FU 
XI 1 SfCttJ&Lfc-fel/^ 1 2 3*5*^1^^:05*— ^ 
-7J. D-77FU-X1 14fC*tJ£Lfc 
*Rfi^/Wl 1 9#W5S&£fc^T^5fc«e>, 5 s — 9 K 
X 1 0 2 CDx-^tt7 F l/XAX 1 0 1 KfcfJSLfc;*^ 
U-fe;H 2 5K:»*ii**l*. £7c. U — FtMi^kT? 
fix— ;?A*X 1 0 2>&«ffl*K« (Mh*?^*! 0 5i» 
6>*T) <h&0. tsvb^T FkX 1 1 3 tc^Jt& lx7c-tr W 

^12 zimto£is.v?-9imm&.nz> 9 -77, 
□■77 f ux 1 14 \zn^Tz.mmm^7. 1 1 91m 

^t^oTViSfcJ?), t^— iJ'AX 10 2 K7 Fl/XAX 

1 0 1 {C*fJfoL 7c* ^'J-fe^l 2 5 (D^t— an 

So 

[0 0 4 2] £©J;3{CT-2>;i<hT\ CPU^CDv-Xt^ 

So 

[0043] mz. &7*mmz^xmm?%. &j&w> 

mt. / ; EUt;H2 5 0S^T-^S:l7'f> 
7-f» ra^f»Ctt*«L, *3£[h]?§ 1 4 9 

^trnsiLT^aA^;n 5 1 zmwiL^zfro, m 

*iM££fT? fztf>cD7 V— AmM&TikT F L M{f^-<i: 9 

an, a?*nw§«^i 0 4tLTM s>irtM»iin»i 

0 9(CA^anSo *"f 5>xWP[eI8&1 0 9T£fi£L 
fc«*ffl©«iJW«^ 1 2 8 (CJ; 0**7 F 1/X7J-7 >^ 

1 1 l«7-f >IS8ffl:*7>Hb^7 ^FkXSrMfr 
L, 7U-A«»!«lc;&»7>hte*'J-fey h-TS. ^n 
fCckO, -)6©H»T?a«7 K UX* 0 6 2 3 9 $Tf 
JS#£j£-r*£4:**-l?**. 5S*7 F U-X 1 1 2i$$m 
«#1 1 6(rJ;0-trl/^^ 1 1 5Tl«3nn77 F U 
Xr3-^1 1 8fcA77an. 5S*7FI/X1 1 2(C*t 

^ Lfcsw«^A*x 1 1 9 wmmizte o . * u -t;n 

2 5©1 XOr-^^t'Sns. «*SSftfc 
5S*X-^«x-^/N*Xl 3 2^UFRCtl/^^ 
13 5(CA73anS„ FRCA^— >^fi£lsI8S 1 3 3T 

ttmmmm 2 9tfl£oTFRcsss;^->^4jss 

n FRCt-^/U 1 3 4^bTFRCtl/7^ 1 

3 5(CA7jan-5. FRCirU^ 1 3 5TI1 T"— 9 
A'X 1 3 2© 1 tBTJcb^cO 2 t*-y h (Di&Tjky*—-? iFR 
0^-^13 44:75^. FRCHfW«*ayW*ffofc 1 



# 

mJ]&tz<0 1 \±v FC^x-^x-^A'X 1 3 6 \Z 
ttSTj-f^. ^-vxlelSSl 3 7 Tttl/^U^ >7X[Hg§T& 

i&TF.m^vJ-mm 3 o©D-i^^;nr^x— ^ 

ggT&Ox— ^A*X 1 3 8±©x-^£SiSUfi7-7x{i 

m 3 i<Dti±ox-7->*T7-7^-r^. i&^my-yT-m 
^130, 1 3 i<Dimmmftt>7v?-®mi 3 9\z 

X 1 4 0 «k^;l/->7^ 14 1 

->7HSn. x— ;W\*X 1 4 2 fCttl^n-So x^-^ 
1 4 3T1S32Sitft«-^tx-^A'X 1 4 2_L©7*-:5'£ 

4(ctt}#u nm-tuf? 1 4 sT^iiEPflnmiisrjiiiR 

LffiTjmiBK 1 4 6 \zmiJ-?2>o —Jj. ^SESS 14 9 

t-«, mum i 4 7 Ltz^mmm? o 7 ^14 

>^£^im^|5|#Hs^CL l££j$U *^l»I»ift 
^1 0 4<hLT^H7'f A*l 0 5(CteiI-r^>„ *^[U 

?§ 1 4 9 \m^mmm^c l i Kra^L-t^atm^ 1 5 
^cl 1 \zmMLx, mv^-i n \ o soimjjnmm 
n, &&mm so^nM^iawi/WH 5 1 

[0 0 4 4] Z.CD£olZ?Z,Z\tT\ #*EJfcK5-lVV^ 
©^7^HrX;5M(l£ 
[0 0 4 5] H7SfflliT«ciC^tfcBA«^3fS 
3 >-> U — X© <fc 5 \ZD R AM-T >^ 7 x— X £ 

^x^Ajc^viTitt^-r-s. 
[0 0 4 6] m7iz*mMMv>mgkT-< x-Ji'-i 
tzis7.^j±mj$m&7F.\sX^z>. m7\z&^x. 701 

liCPU, 7 0 2ii^'f>^tiJ 1 7 0 3BI/OS 
t, 7 0 4«7 FUXA'X, 7 0 5ttx-^AX, 7 0 
6ttW«^/WT$?>. ^IF^A'l 05H CP 
U 7 0 1 1fl1gm-tZ7 F UXA'X 7 0 4, 5 s — ^A*X 7 
0 5, ««g^/U7 0 6£^LT*eSi£ft£7FU' 
x, x-^, !Wffl«^K:«k0»n7d?-fc;**ffftv». * 
S0SS1 4 9d»6(BSISn«**K»lfi^l 0 4fC|t|»3 
L TS^7 * -fe X Sff & -5 o 
[0 0 4 7] CPU701. /-f>/t'J 7 0 2, 1/ 
0817 0 3, «IK7-f/n0 5ft 7F1/X 
A*X 7 0 4, x— 9 A*X 7 0 5, ffflffl«-5f AX 7 0 6 
J&fSStlTisD, CPU7 0 1^?>, 7FUXAX7 0 

4, x-*ax7 o 5, umm^nx i o 6^lt^ 

<>^U7 0 2, I/Ogi7 0 3. MK7-f/n 
0 5^77tXt2>^t«STt2>. CPU7 0 1*^tH 
Tj^n-Sn^y FUX, *7A7KWH7K^/U 
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7 0 4 ^LTM K7-T A* 1 0 5 Cfel^ni.. ttl 
KIrIWLT. ^=EUSHWI^RAS..CAS9feCPU 

7 o lftzmtizn. «mntwz>7 o 6 
K7-fAi o stcejt^ns., «SH7-r;ti o sicfc 

jg$n^c7h*UX«JK^H7-f A*l 0 5 l*]©7 F UXftiJ 
[0 04 8] ddT, HI9. 10, 11, 12, 13. 

[0 0 4 9] 09 (a) , (b) «, -tn^'nCPU, 

[0 0 5 0] 3 2 0I^X2 4 07-f>fflBI?:17K 
UX4jB^1?t!l0#^t, 09 (a) CjR*\k3teC 
PU7 0 l*»61&HO/ ; E'JVy7'tt, 1 6it^* 
^ffl^T^-Tt 1 5"T>@Ttt0 0 0 0 0H#>£>0 0 0 
4FH££cD, 2 7-f>ltfi0 0 1 0 0H^^0 0 1 
4FH£&9, 2407-f>@Tli0EFO0H*^0 
EF4FH£ft£. £^T~. 7-f >t7-f >®IIT7 
F l/XfcJRtfa*£i;S©tt. 7 F W-X©$W£^BK:-f 
£fci67F^X©T&8 t* -7^X771*07 FUX, Jiffi 
9 k*-7 F£Y77ft7 Fl/X<hLfcfc#-C&£>. CtlfcJ* 
L jgSH^A'lOS-l, 10 5-2A^lt^t 
U77^1 (b) t^Tiptc. rtittrs^U 
ir;H 2 5©7<^y-?-7 7 p £:&££:a?>CPU7 0 1j5>£ 
HfcHHra^^'JVyyttta^D, ^'J-fcJH 2 5 
©7 H WCTti 6 h** 7 A*lSl7 P ±iSL 

8 My F£0^77fr7Fl/X£T&;i£TijgJ? I F5-f A 
1 0 5- 1. 1 0 5 - 2 tfcfC, l7-f>ITiJOO0 
0H*^0 0 2 7Ht&0, 2 >BT(i0 0 4 OH 
*6006 6Htat). 2 4 07OITI13BC0H 
A^3BE7H^„ fcT, CPU 7 0 1^5.^31 
SnS7KUX*-t-©SSffl^4t«ilK9<^l 0 5 
-1, 1 0 5-2tCrt^-r«^ ; &U-k;H 2 507K1/ 
XJtffi««iEb<fftonftV^d:f:>S:*fc«&, 7 FU-Xffel 
VH3&1 0 8(C*3ViTX77(6]7Hl/X8tf-7 bSr^A 
7jft7 Fl^X 6 h*>7 K Y73[^7Kl/X9 t*-7 hSrP^ 
7jft7 F 1/X 8 t*-7 h\Z7 F UX*»*ff 5j^S*«* 
3„ ^£T", 7 F UX*iJW08S 1 0 8TX7^|pJ7FUX 
~Fffi 8 fcf -7 h 2:7J 5 A7JISJ7 F UTffi 6 t* y h (C. Y77 
1^7 F PX±{4 9 t* -7 h * o ^7j-[S]T F WX±{2 8 tf -7 

hf-aarsdtfcto. cpu7 o i&&jut7t*i' 

X0 0 0 0 0Hi^0 0 0 2 7HS, ^tDtJH2 5 
- 1 <D7 F1/X0 0 0 0H*^0 0 2 7H(C. CPUCD 
0 0 0 2 8Ht5^ 0 0 0 4 FH^^^E'J-feJH 2 5-2 
0OOOOH*^OO2 7Hl;f^U iin*§5-f> 
ttP^THH^HfTb, 1^07^ >(CO^TC PUO 0 
EF0 0H^e>0EF2 7H^^ ; EUtiH 2 5-1© 
3BC0H7&^3BE6HfC, CPU©0EF28H^ 
^0EF4FH^^'J-fe;H 2 5 - 2 © 3 B C 0 HtJ> 




£3BE7HlC^&T5:7h'l/7^g!£fT5. dftfCj; 
y7\zttmznz>zttfT*g7 FU-X©if££lEL< 
[0051] ssoffii F 7<a i o 5 mm&n^Mz 

[0 0 5 2] 01 OCwtiiC. ^SH7-fA*10 5 
tllMODE A 2 , MODE A 1 , MOD E A 003 k' 
v b<DMmm^T'&Z>7 F UX^E- Fffi^f (10 6ffc 

ttio7> ^*A^j$n> cm^T^-F-rs^tc^o 

Sa*>F7-f/tID0*6 7*T?O81 
[0053] HI 1. 1312, HI 3. HI 4 K&ftA 

*;i/co8p^au 6 oia^x 2 4 0 >> 320111^ 

x2407-f>. 3 2 0ifflSiiX4 8 0 ^-f>, 6401 
PftX 4 8 0 >©*^(D^n^n©^S F5< ACDB2 

4) T^S. 5 IC. *iaSWTttl»Dttl&l*5'f 

7<A'*« IDl, I D0OF7-fA'O*iffl F^A*# 
ID2, -?-©T©F7-f;WID3, I D 2 <Z>:£P<73 K 
^-f Art* I D4, tfflTO F7-<A*# I D5 tl^Wtr 

X*^> (jfe3!E) ^|&Ifi«W|fiIT»-5. 

[0 0 5 4] Hi, ^©fifcHT^rxyu-f ^rA© 
#&, 0 1 2 ©^KttJftTSOT, F 7-fA*10 5- 
1 ffl7 F Fi^8 1 0 6 (iMOD E A 2 , A 

1, A0=" 0 0 0"tftt)SF7-fniD=0. F7 
-f 1 0 5- 2CDT Fl/X^E— KfS^ 1 0 7HMOD 
E A 2 , Al, A0=" 0 10"t^%F7-fAID 

*©M3£T?-*©*a K5-f A©B3B{4BK:*fj£U£:7 F 
^XffflWc^D^3;i<hKJ;0;<*U-fe;i'l 2 5£*f 
LTIEL^T KU^Jt3£*tf 3^t*»T*S. 
[0 0 5 5] THWX^-FiM^iATJ^n 
57Hl/^t)5»6. ^©fflF7-fA'g#(:^7? 
-fe Xfrg^«« F 7 -f Aftg&T?- vJ-tUZhm 
^^MtSuiT, CPU3Wfi»CD«aH5'f/tl 0 

5*es'jfc7'i'-fcx-r*^iA<-c#s. hi. 0701 

ir-fX^K v-X^ACDJg-g-. h*7<A*l 0 5- 1 O 
7FUX : E- hMf^l 0 6SMODEA2, Al, A 
0=" 0 0 0" (F5"fA'ID=0) , F7-TA10 5 
- 2 ®7 F UXt- FMH 1 0 7 liMODE A 2 , A 
1, A 0 =" 0 10" (F7-fAID=2) \Ztf.2>£o 
IzmfeTZZtiZ^K). CPU701^S7F 
1/X" 0EF2 7H" 75?f|^tlfc«^ jglF7-fA* 
1 0 5- ltelWCT^y-trl^ HS§S4Ji6LtC!)7 



^M5p7-l 75445 

^-feXSrKlfTU CPU7 0 1*^7F1/X" 0EF2 
8 H" *^Snfci^. JKffl F^-f A* 1 0 5 - 2 «F*9 

[0 0 5 6] HSSr^T^SS^ttBfiSWfilfH 
8 ->U— XOi^tCDRAM-f >^7i- X£fl&AftlA 

[0 0 5 7] HSKiJ^T, 8 0 4ii7F>XA*X, 8 
0 5ttf-^A*X, 8 0 6I4«W8^U?*5. 8 0 
7H7FI/XAX8 04, x-iS'AX 8 0 5 . fWWffi^ 
AX8 0 6&SW-, F7-fA*l 0 SCD^^&U-NOffi 

0 8, 8 0 9. 8 i o^nfn^tu^^hD-^s 

0 7T$iJffll^tl7 t c^ ; &UJSBifflOTKl/X/\'X, t^-^ 
AX, MWflWAXT**. 

[0 0 5 8] CPU801, ^-O^'J 8 0 2, 1/ 
Ogi8 0 3, ^t'j3>hD-78 0 7(l 7 
F I'XAX 8 0 4, x— AX 8 0 5. SOWflHtA* 8 
0 6{C«^$*IT*>9, CPU80 1*^7F1/XA'X 
8 0 4, ^— iS'AX 8 0 5, MWflMf AX 806^L 
T^-Ot^U 8 0 2, I/OS18 0 3, / ; £'J3> 
hn— 5-8 0 7*T^irX-r-5^t^T#-2>«, CPU8 
0 l^<=>tB7j£n-57 FI/XB7FI/XAX8 0 45^ 

it/ ; EU3>hD-78 0 7\zi&m2n : 7v3 L £n 
■5. -s-n^i^WbT, sy»{gret>cpu8 0 ia»e>tHa 

$l«I^AX 8 0 6 ^LT^^U 3> hn-5 
8 0 7Cfeii$tl2>. /tU3>FP-780 7Tlt 
7 F l/XA'X 8 0 4, fflSifA'X 8 0 6 frbAtjgtl 
&7Hl/^tH««*J»6. P-77F1/X, *7A7F 
UXt^^USdfflld-^RAS. CASf^7Fl/Xr- 
^A'X8 0 8, $"JWffi*§AX8 1 0 lZd7-i S.> 
trtttJTJU «iF7-f Al 0 51Z7?±:XT2><, Si 
KftF5<m 0 5®»fPlC"3V»Ttt, H7fC^L 

tzm&f ■< x x w ->x j- a t ra«-e* & . 

[0 0 5 9] #iC, HI £H1 5A^H2 1 

[0 0 6 0] HI SSfflWtU U — F+K i^HCO 

^Tiawr*. p^Ki/x, *7A7Ki/xi«n^e 

tt.TFl'XAXl 0 lA»6A*3n, ftiJWI-if AX 1 0 
3^e>A73^nSRAS«^©S:^T^DTP^T FU 
X^OiiSn. CASfl^©i^T!0^T'*7A7F 
l/X^OiiSni). -?■ LT, TFl/XfMfPlHjggl 0 8 
TWaiOi^^cT F UX^&^frfctl. ^€'Jt;H2 
5©D'?7Fl'X, *7A7FUX^ffi^n, 
#DT/OE m^OU— WOUMffllz U - Fr-^ ^ttJ 

[0 0 6 1] HI eSJHWrr^Uy— U^-f FU-f 2 



# 

^nfnTH^/ui o iA>5A*sn. smw^a 

X 1 0 3fre>A#2n-5RAS{f^§©&*>T# 5 '9TP r 7 
7 F l^X*^ O&Sn. CAS{f^O^T^0T*7 

^JUT&-5 CAS ffi^-Ojfc^T^O T^-f F^— 

T F UXftHBllK 1 0 8T7 F UZ.%m&?T 
t>tl, ^^'J-tr;H 2 5©n->TKl^7>. *7A7 FU 
XjWf^n^-f F^-:?#«#&lS;ft£o 
[0 0 6 2] 01 T^ffl^T^^EU^ U-f F^-f h+f- 

xra^n^tiT f u-xax 101 A^A^^n, $fflff 
-sf a*x i o 3^A#£n£RAsm^©ir£~F# 5 OT 

D^7Fl/X^KDjXtn, CASft-^O^T^OT 
^^ATFl/X^DjAStl^o fLT, CASfi^ 

tm oasn, t f i^x$ijwihi8s i o 8 t?t f i^x^si 

^'fTfen. ^'J-feJH 2 5£>P^TFl/X, t!=>IxT 

[0 0 6 3] 01 SSrfflViT^^UU-F^E^^r'f 
FlM ^;i/fd-3liTI%^T-5o o-)7Fl/X, ts=y 
A7 F UXH^nt'n? F l/X/W 1 0 1 7^<=>A:*;£ 
n. SSj#Pffi-«tA*X 1 0 3*^A*^n«.RASfa^©i 
SW3TP'?7K^®l9Mn < CASfS^KDfil 
SW0T*7A7 Fb-X^lfO^Sn-S. 
i7x-^^RASfS^-(Di^W9T-5(D)i*n«.o ^ 

lt, t f vTsnmm^ i o 8 17 f u^mwHt) 

ft, ^ : E'JtJH2 50D'?7Kl/X t #^ATFUX 
75^^ £ ft, f-^/)5DT/OEfi^fflP- 
tc'J-F^-^ffiTa^n&o CASfl^D-K;i/ 

7 F UXftfffllelgg 10 8 T7 F UX^Jft^frtotl. 
^^U-fe^H 2 5C0nr77 Fl/X> TJ^AT Fl/X#9g 
5£$ft, VX^-^^jfoL-fckf-y him^^ftt 

[0 0 6 4] ^tc. i^jST^irX^Bjfigfj^-v^-F 

m-On^T FUXOT^-^tCftLT, *?0^7>yA 
7^-feXi|5|«JCP^7FlxX<!:73^A7 Fl/X£ft£ 

u #wm^;|/^£#7AT Fi^xcD^^-rs;! 

£ 7 2 -fe X j6« ~5\m t. f£ Z> „ 

[0 0 6 5] 0 1 9 Sffl^T^t U ^-yt- K 'J - h* 
+M- ?)UZ-O^Tmwrz>o P-7TF1/X, A5A7K 

i/x«^ti-€-*ti7 fu-xa'x i o i ^<~>A*£ft> mm 

fS^fA'X 1 0 3^e.A73$n^>RAS«^<755i-fc»T^O 
TD^TFUX^D&Sft, CAS{f^©3i*.T^0 
TTJ^AT Fl/X^mOjAStl-So ^Lt. TFl'XffeiJ 
ffll[5]S§ 1 0 8T7 F UX^&/W fc>ft, / * U -feJP 1 2 
5CDD^TFUX, TJ^ATFUX^it^ft. ^-^ 
A'DT/O Efa^n- U^JJUfflfc: 'J - F^-^m 
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S«-^W5i^T^l9T^5AT FUX^SS^O^^ 
ft, n-57Fl^Xtt^OiST^ ; & l JtJH 2 5©n^ 
TFl/X, 7J7ATFUX^j£5g£ft, DT/OEi^ 
©D-l/^;i/«p B HcU- F^-^tB^SftS. 

[0 0 6 6] 02 O^ffl^T^U^— 5*E- FT— U 

F-y--r^;i/to^Ti»Bj-r^). p^tfu-x, #5 

AT F l/X(i^ft-?n7 F l/XA*X 10 1 7^£A7J3 
ft. fWPP{f-5§-A*X 1 0 3fr£>A73£*l-S>RASffi-*§-©3: 
W0Tn^7 FlxX^mOjASn. CAS«-^©3i 
*.W0T*7A7 FUX^*mi9jiSn-2>„ -5-LT, W 
E«^D— l^^;l/T$>-5CASft-^©5iST^0T^ 
-f bJ ! —5'fimK>&'£ft. TFUX$iJW0SSl 0 8 TrT 
F l/X^J&^Tfrft, ^^'J-feJH 2 5CDD-^7Fl/ 
X. #5>ATFUX^It5££ft^'f FT-^^&S 
ft-5. RASfl^D — 1/^KOiSCASfl 

^•©iE-feT^DT^^ATFU'X^II^Dii^n, W 
E ffi^P- C A S ^Oi-feT^ 0 T 7 

-f F^-^/5^D&£ft. Dv7PUX!«©J$T^ 
tUt;H2 5ffluWKl/X, #^AT Fl^X^fgS 

2ft, F^-^«#&£fts. zwmftffi 

[0 0 6 7] 0 2 1 Srffl^T^^U^— v^— F5M 1/ 

-r F^-r Fi^-r^;Kc^v^TiK0j-r^o p^tfi^x, 

A 7 A7 K I/X W ft7 K l/X/U 1 0 lfr<=>A7J 
©Jfflim^-A'Xl 0 3^6A73$n^>RASm^-CD 
iL^T^OTfP^TFI^X^mOjASn. CASft^O 
iL^T^DT^^AT FUX^mDiiSns. fbT, 
CAS «^P- WOVX-frZWEm^OiLlZTtf 0 T 
7-f hir—?t)mK)&Witl. T F l^XfOTHIifS 1 0 8 T 
7 F 1/X^^fT^n, ^^BU tM2 5 ©P 'i'T F 1/ 
X. 7J^ATFl/X^fi^^n^-r F^-^^^iAS 
n5. RASi^P-l/^K5SSCASl 
^Osi^T^DTTJ^ATFl'X^S^mDjAStl. C 
ASil^D-U^Tfel>WE<a^©i^T^0-e7 
-f FT-^ifcD&ifc*!, n^7 Kl/Xtt^CDiST^ 
; E'Jt;H 2 50D'57h'UX, 73^ATFUX^fg^ 

[0 0 6 8] Z\<DJzolZ. 7>^A7^tX, 
-FT^7-kX^©»^ttBSLS?#m rsiiic^^U 
^-^^.^z; 2 J iCfBS^nT^-Scfcp&fllfflCDDRA 
MT^-fex-y--f ^;PS:-t)-^- hTS^tT, «lh*7 

-f A^ffl ^/t^a^^ x y u-r ->x t^a fc^-r 

[0 0 6 9] *tC. 01. 02 2. 0 2 3^ffl^TS^ 
[0 0 7 0] St^T i'-feXtt. ^ttlalgS 149 <£> j^KlD 




(1 



*«bb»i 4 6A^m*La[a/^;n 5 i 
[0071] in 2 2 tc^-ri 5 \z. m^mmmm^c l 

1 ©aL±D(C|S)J|B,L-TS^7' YVT.ft'fyy^ 1 1 1*^ 
■y->h7y^U I*n^77Kl/7S*0>H7y/r 
^^ifCctO. SvAPMimCL lOft-kOKHWIL 
TtHTjmffifeg 146*61 n">«-rt>«ftW10«EE*ttl 

i 3 7£x;p-i:bfcg, yy^mm 3 ooatot 

FRCtH'3'1 3 50ajM^n. — ^-y^ 
[hISS 13 9 H *5SH»HB#C L 1 iClBIWbfcftiJ^IM^ 
1 3 CL 1 ©SLhOT??^*— 9 1 3 

S^^-y^-T^o CPU#><=,©ffiiIi7^-feXH — «© 

RAS«^©S:TD-eP'77' h*U7*t«jtsn, 
tt<CAS«^©AT0T3^A7h*U^3ft«ff«Pa*l, 

PU*60O^7 \*uxtj3$>& 1 1 l*6CDP«^T 
KWX^#f>-feU5'^ 1 1 5 ^(Dfamm 1 ^ (MAMP 
X) 11611 CAS®-q-©5iTDB#lCP — )/*.)Viit£ 
K). Wmm\zWK>Wt>Z>o &©S5RIrIJIB«*ICL 1©4 
±DTiMfflHI^l 1 6fi/W U^UI/tcM-S. 
[0 0 7 2] tC5T, ffiBy^-trX-hg^T^-feXi: 

©^•y^tsISSl 3 7*«trX5y?lHlBl 3 9*RttSd 
t TffiB 7 2 -fe X t 7 * -fc X t WW. n it m£T° *> . 

[0 0 7 3] 02 3»d*-r<k5JC, RASi^0O-l/ 
^WBIBK«*RIJBflr*C L 1 a*A:fcaftfc*£\ 7 >y 

^ews 1 3 7 tc*fr 3 ^ -y ^{t^ 1 3 o &&*vmm* 
cl i tzmmLTtt±ifiz><Dtimjk£tu t&wrz-t 
xtmftznz. -r^fc-fe. cpu*soii7?tx 

BD>)7F^, * 5A7 Kl/^dt*l;lSf T5 C A S 
^©Sl-feT^O^^^^EUirJH 2 5lZTt>-t*$:'n 
b\ CASft-^©3i±f9T^7-r^)o -tU^^l 15© 

mwrnn (mampx) i 1 6\tu-u^ov-cmmm7 

KUX*»&U /Wl/^ta*ffl7Fl/X^I«t 
Sliffl7i7-tX©«^ »J»«^1 1611 CASI 

cAsmn<DiL±.VT:mwmm 1 6£ 

/Wl/^Hlll, iI7?tXt, B^K^-y^- 
^ 1 3 8©5!*TtC^fT-r-g>. 
[0 0 7 4] g§7^tXtll 0 2 2©«-&tra«. 
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1 1 l5:n*e.n+ll:A5>h777U n^7FU 
X n l:»(JJf577ff-^ 1 3 8 £f|!iJWS^ 13 11; 
J&gLT^y^lHlSSl 3 9T7 7^n. d©ck^(C, 

l 4 0<83SWtt. 7^-fcx©^trJ6)6-r 
^)taoff«:t>na. fit, iho^jtsnx^fc? 
7ff^l3 0ll CAsm^i±ofc (jffipiT^-tr 

^ 18 0 *D^7 FI/Xn + 1 ClfchS-rSx— ^tc 

sffr^o -t©*s*. *©^Rfflfl^cLi©i±o 

T, 77 77-^14 0(1 Mfr$n7c5-y7x— ^ 1 

3 8\zmm-?z>z\iitfT"gz>o ^v^mv&i 3 7«i^ 

^^-y^ESST^-Sfc*, P^TFUXn+l, n + 2 
©5*— ^S«*flJl0ii*. 1 3 OViL^Ttf 

DTP^7h*l/Xn + 2©x-^£«frrs 0 ^0, 

c p u* s ©filar i'-fexttc a s mn<n a- 

WTfTl^ *^7^-tX^ot>T«^S/ , ?^;i'^©tB7J 

\tm7mnm * C L 1 ©&± 0 tcfir -5 t <b *> 
t, ^'JtJH2 5#6x-*©fc*«L»fm«H 

1 m-v<Dmm7?±7>i)m^mffl\zft 5 (iSiST^-tx 

AQSftW £*-&T t>W7 * "fe X (f © C A S «^© P - 

[0 0 7 5] ^©<t^(C7-y^lHlS§ 1 3 7, 13 9£2 
RKtt. fn^05yfOTl 3 0. 13 1 SrlS^lC 
£K:<k?K H7i'tX^7^tX^l 

en-en©7 ^-trxsrieirtcfT 

[0 0 7 6] £©*:«& CPU* 6 ©ftSHT^-feXH * 
*T^-feX©$iJRSM<, Sf^fTT^^t^T^-Sfce* 

[0 0 7 7] ^JtizB^fc. ^ 1 ©*JS0iJTH 1 6 OH 
Jitx 2 4 0 5"f >x 2 h'>y h=7 6 8 0 0 t*-y h©^^ 
'J«ft*«F-6. tB^JiC 1 6 0ffi7J©«^(CO^TT^o 
fe^, ftU©^ ; eU^»^te©t±i7j^KMLTt), 7FU 
XfMffllElSS^jKT' KUX*«>>^«f*-€-nK^Jt:UT 
SEiLSClfC^lSlfff*. S7c, ^KWftKBiLTt). 
».l ©HfiS^Ttt 1 M^fefcO 2 t*>y h©Pg^7-^^ 
Jt*.FRC77xf:i'J;0 4^P^$fT : oTl'^75^ FR 

c/t^-x mmT-f&m^v^tuzttfovxt^v 

FRC-trUi737«S:^A^^<hT*ff£;ir^-5o $ 
< A°;VXipS^P77S*ffl t»T feBfW^SfT^ £ i t) "I 
[0 0 7 8] Mh'^A'SI '(Y«ffl) J3gHM 

[0 0 7 9] g|2 4tl *fgBJ©^SK5"f/N*^fflL 




[0 0 8 0] H2 4tCi5^T. 2 4 0 1 te7 FUX£i|£ 
mm.T F UXA'X. 2 4 0 2 tt^-r— 
T^-^A'X. 2 4 0 3 tt$ffl«^£i|gi£T£$ffl«-5§-A* 
X. 2 4 0 4 F /\*Tr^Lfc«^^fi-^T 

$>£o 2 4 0 5tt*»iflO«ftK7'f/'«T«0. tB*» 
B16 Offi^j^f -So 2406. 2407 te-ZrtL^nm 
iK7-fA'2 4 0 5- 1 . 24 0 5-2©Mftf5:S 
tSt^hfflTh'l/Xt-Kifi. 2 4 0 8(J7Kl/ 
X/W2 4 0 l*6A*t57 KUXf^7 FkX^- 
Hfi^BcaoT/t'J rtSBOT F UXKl^&TST' F 
UX«!lWlHliSTf*S. 2 4 0 9it ->X5=-A*»6C0ft!mi 
«-i§A*X 2 4 0 3, ^HWm^ 2404* GSM. * 
7m*fe*ffl®t%>5"{ 5 >xWP!eI8&. 2 4 10 «x- 

m*x2 4 o 2 iKDxmijmm&fto-i >t>7 

SS. 2 4 11 tt^ffl©D^T Kl/^SMr**S7 
F1/X7J 24 1 2(igi7h'l/X/U. 24 1 

3 , 2 4 14 it^n^nT F l/X$"J^I|pIgS 2 4 0 8T4 

24 1 5\zm7ikmT\ t uxiiffimm7\ t i'X$:Mffl 

«^24 16Tl^tW5', 2417iJtW^ 
24 1 5T!RUc^ ; EUD^7Kl/7< 2 4 1 8 te* 

2455HD')7 KUXr3-^2 4 1 8T£j£Lfca 
#?ft#AX, 2456aP-?7h'l/7f3-y24 18 
T£j5iJcL&5I#?{B-^A*X, 2 4 2 0 teX^V-tzJUDM^ 

24 2 lii*7A7HUXr3-y242 0T±^ 
L&SlRm^A'X. 2 4 2 2 KlAttS;^77ft©^-^A 
X, 2 4 2 3 W:^— £ A*X 2 4 2 2 £il^{t^A*X 2 4 
2 lTSK-T^^^EU-lrACOft^ch^rS-tl/^ 
^, 2 4 2 4te-trUi^ 2 4 2 3 £^Lfcfi*HSir?;*» 
2 4 2 5«1 6 0£iJ*J. 4Pgimc*fjE£;L7 t c 1 6 0i$x 
2407-f>X2fyh=7 680 0f7 b<7*g*£Jt 

2426. 2427, 2428. 
2429. 2430. 2431 i^tl^H^-i S. >tfU 

nmvk 2409 T£j5rr*«wffltft-T?. 2 4 2 6 «t f 
wxaEssfflttwe-^. 242 7^-^03 Aiaijumm 

©•MMW, 2 4 2 8 ttg^7 F V7.fi 0 >5>m<DUW 
ft*§\ 2 4 2 9«FRCA^— >£/j£l§JI&2 4 3 3&ffl 

ffl-rzmfflm^, 2430. 2431 ^n^tmmm 

^-y^m^-C^^. 2 4 32tt/ : tUt^242 5*e. 
0 1 6 0ffi*X 2 tfy h=3 2 0*©f-^U. 2 4 

5 7t,tmcr pi>7.\zmmznrz4mm(D^-5>*m$i 

-rz>±VZ>?> 2 4 5 8«-feUi7^ 2 4 5 7TiIlR£*l 
&x— */*X, 2 4 3 3«FRCA^— >^0gS, 2 
4 3 4[JFRCt-^/U, 243 5IJFRCf-^A' 
X 2 4 3 4«!:f-^/W2 4 3 2 fr'Siti^'X— ^SrSiR 
t^FRCtl/^^, 24 3 6Hl6Of7h0f-^ 
AX. 2 4 3 7 ttr-^ A*X 2 4 3 6 ©f-^ $-160 
t*-y hHBSK^ v^«^2 4 3 0O/VT 
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T-5 1 6 0 t'-y hcD^v^lHlSg. 2 4 3 8 te^y^HIgS 
2 4 3 7 ©ffl^T-^Of-^/W. 2 4 3 9 tt^— ^ 
/U2 4 3 8©f-^£ 1 6 0 t'-y bVW&tZ? y^im^ 
2 4 3 l(Di±l9X7yT77mi 6 Ot'-y h<D^ 
y^EIJS, 2 4 4 0«7-y^@?§2 4 3 9 CDtti^-r-^ 
(D^-^AX. 2 4 4 1 tt«*gHMtffifc*fJCL;fc*BE 
b-tZWHs??. 2 4 4 2 
iZWUi/y F Lfc^-^AX. 2 4 4 3 ttSf«Eft;«^ 
tf-^iS-fn-KTSfa-y. 2 4 44lif3- 
F^tlfciliRff^AX. 2 4 4 5 ttttilBHni*E&3& 
T-5«JE-irU^^. 2 4 4 6ttttWj«E*-e*-5. 2 4 
4 7 D -7 £ ££/£-rS58ffi§§, 2 4 4 

8 tt*^©**^P-7^. 2 44 9(J2 4 0 71'>S; 

4 0 4 2 4 5 0 tt^*[fiISS 2 4 4 9 T£/& 

^nfe^m^A'x, 2451 hmoa 3 2 0 f * h x 

24071" ><Z>jfoSiA*Jl/T&-5. 2 4 5 2 tt*MlsI 
tt. 2 4 5 3 liMSK 2 4 4 9 £lfg»T£jg»ttffi 
*§L 2 4 5 4 ttttA K7-TA2 40 5 

[0 0 8 1] ^Ic. S^OllJEWcfctt&^IIF^I'A 
(DWimz-D^X. H2 4©*J«BI*ffl^T»lWr*. 

[0 0 8 2] S-f^S6tC. «H»ff Kt5l>TlftWr*. 
0 2 4 tC^-T J; O JC, 7Fl/XA*X24 0 1*eOD^ 
7 F I/X43<fctfXJ^ AT KWUST" KUXfW»lalft2 4 

o 8 tcA*$n. -5-n-?n©jffli«-^A*x 2402*5^ 

-f$>^fMPlH]S82 4 0 9£*M,TAasn**WliPfi-5 
fflRASftf. CASf^®aW0T7«yf*n5. 
vyJStllZT FUX«7 F I^XSWHSS 2 4 0 8 
; &Ut*2 4 2 5©*7A7HI/X2 4 13. n^7F 
1/X24 14 tC^UISnS. * 5A7 KI/X2 4 1 3 « 
*7A7 Fl/Xf 3-^2 4 2 0l:KI§n. 
FI/X24 13 (C^LfcSiRft^AX 2 4 2 1 
(CT^o P^7 FI/X2 4 1 4«irl/i7 5' 2 4 1 5 tCig 
^Sn, CPU7^tX©»liD^7KUX24 14 
d«I^n^ : E'JD'77 F UX 2 4 17 CltBXJ^n&J; 

5 Id, 9<i 3 >^*dWlI|gS 2 4 0 9 TMffflT^ 2 4 16 
^$iJfP$n^o ^ ; E 1 JD'?7h*l/X2 4 1 7ttD^7F 
UXfa-^2 4i8l:AA5. ^Un>>7l J UXIC 
*H6Lifc»#?MJtA*X2 4 1 9 SrWaSfcT*. x-^A 
X2 4 0 2«AW*«WSff 3-f >^7x-XIilSS2 4 
lOKiSMRSti. 7-f Wi'Jk U- FtM ZMZtt 
JSbT< >^-Xx-fXlHl8S2 4 1 OtfAttiattlBKte 
£<fc?K:?<3>^$iJffl|Hlg§2 4 0 9-CttW«^2 4 2 
7**$iJfp^ti-5 0 -E-LT. 7-f FIM ^JWT^— ^A* 
X 2 4 0 2 *«A*«!8 (WOk F & *t) tft: 
0. A5A7 FUX2 4 1 OtCttJfcLfc-trl^^ 4 2 

2 4 1 4(C*fjSL.fea*?fg^/N*X 2 4 1 9 3W2ftt 
ft?Tt»5fc», f-^AX2 4 0 2fflf-^tt7KU 




(1 



XA'X2 4 0 1 \zMfo\;tz* : Z*)-t)l2 4 2 5 
$tl^. U— Hi^-f ^JPTtt^— ^A*X2 4 0 2 

tfMljViWi (i&IIFrK AfrS^-T) t^cO. *7A7 
K1/X2 4 1 3IC*tJSLfc-feU^^2 4 2 3^*W#/.i:& 

— ?j. □>?7h'l/X24 14 
tCttJSLfcS#«^AX2 4 1 9^W3>l£&-pT^<2>fc 
#K x-^AX 2 4 0 2 (CT F l/X AX 2 4 0 1 fCiftffc 
Lfc^ ; 6 , J-tr;U2 4 2 5<D ; T-5>timt>1SftZ>* 
[0 0 8 3] Z.<D£?iZ-TZ>Z.t-eCP\Jm?)>'XT& 
fr£>CD#?&fl F^A^CDffiH7^X75M#g<»;&£>. 

[0084] jkk, ^mmz-D^xmrnt^. m^m 

» HI$K:a*fl£U ^aialg§2 4 4 9 CD^ff -^{CK 
ffiLT^A^;U*ffi»jb^^ff -5= 3 
tztb<D7 V— AJ1I8£^:TF L Mm-^ <h 7-f ^WJSrSt 
tCLlfi^t ^*IhI!S2 4 4 9TM^n, 3?^!a] 
W«^"2 4 0 4iLT^<5>^*iJffll[iI?S2 4 0 7 ICA 
TJTS, ^-T 5 >XWPIaJg§ 2 4 0 7 
©$ijfflim^2 4 2 5(CctD^TFl^X^^>^2 4 0 

9 «7-r >mMmzftv> h l«^t f ux£jg»ru 

<0 . -S©jgWT**T h'l/X^0*^2 3 9 £ T|lg& 
^fiTTS £ ifr'T^So S^T F 1/X 2 4 1 2 «*JWi 
■^■2 4 1 6»C<±;0-fel/^^ 2 4 1 5TM^nn^7 K 
4 1 SdATjSft, 8^7FUX2 4 1 
2 K*tJS L7cillR{a^AX 2 4 19 fi*&%}\Zfc <0 , ^ ^ 
U-fe;i-2 4 2 5C9l7-f>fflf-^»fc*Sn5. 
[0 0 8 5] d 31-^1113 2 ^ffl^T^ 2 ©USSWc&tt 

[0 0 8 6] ^'J-fe;l/2 4 2 5«|S)— 7 Fl/XfC4B 
$X 2 b?<y h=8 £-y hCD^-^ D iSTT* 9 . 
©4H^«Mli/^JI/C7)H[S(D«| ^[p]4H^IC 
#J&LT^-£>7ci6, JffiiiiTi'-feXTtt4@i^|5ll)t^U- 

1 ^>To|eP${CS^7cT) fc«6±IB4a**^T 
^-trx:Ti:(;:-?-co5*>cD 1 mm-f-D 1 #c9its?j*ffiS^ 

VV524 5 7^0^tLfc» 
[0 0 8 7] ^ ; &U-tr;i/2 4 2 5©IM£{COV>TlftHJ|-r 
S„ ffiHT^-feXTte, *5A7Hl/Xf3-^2 4 2 
0«58H7 hCQ7J5A7 Fl/X7^£> 1 6 0 *COiliRffi-*§ 

2421 mnm^m 242101*78^ 

F#C9«-^£-fel'i7£' 2 4 2 3T5!iRU ^tlKttfS 
L£8 k*-y F#©ffi^2 4 2 4£*5sit;:U D'i'T' F 
1/Xt3-^2 4 1 8^*6 tf-y bOnOT KU^?>6 
0*CDiIiR{f^2 4 5 5££fi£U I^t^iiT'iJ- 

[0088] at^iwrm, fi/x^^t^ 

BE^n-S^T FUX8 f>y h^^D^TKWfn- 
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^2 4 1 8T'±fi6f7 hfr<=>6 0*©jl^«^2 4 
5 5££<&U T^2 hf-y h^?»4 2(s:<Dil^{M^2 4 

5 6 £±J&-r<5o HiRm^-2 4 5 5Tl«bfcf-^ 2 
4 3 2£MiR{s-^2 4 5 6 t±:l/??2 4 5 

1 6 OffiTJX 2 fc'-y h=3 2 0 t*«y h©f-^ 2 4 5 8 

^M^f^n. FRC-feUi/^2 4 3 sfcffi^ns. 

[0 0 8 9] d©^T^-tXfr-3^T, H3 8»CcfcD 

£ t>\zm&®.w^2>. >^SyjrS]^MaA^;KD* 
^yjiBjt-rs^:*^, IW&^'J-fe;^ 4 4 5®Dr># 
^£H&rLTy^Uft#£i?^fc*-r;^\ 1 nViztemm 

0 3 CO 4 Wmftft^Wi tlT^&CDT'^tl^tHD 4 
iS^©ffico>f^e,^-riii^0 00^5:1? <0 ffi U 15-f> 

m^i-r^o ^TUfi^ mmi. 2. 3tiwi*itc*siQ 

[0 0 9 0] Z.Z\-VUZtm2 41ZM-1T. FRCA^- 
>£fi£II18§ 2 4 3 3 -VitmWm^- 2429(C«£oTFR 
Cg^A^- >^fiE^n. FRCt-^U2 4 3 4 
^LTFRC-tl/i7^2 4 3 5(CA*£*l3. FRC 
tU^^2 4 3 5TH T-^/U2 4 3 2©lUiM 
fcO 2 t*-y hCO^^-^iFRC^r-^ 4 3 4t* 
£ F R CVgffl&^mffl&fr-oti 1 fflTWc 0 1 t: -y hco 
^r-^^f-^/U 2 4 3 6 (cttl^TSo ^>y^m 

6 2 4 3 7 Ttt^ffl 7 -y 2 4 3 0 CV W 
Tgif-^2 4 3 6^77f L. 7-y^l5l?S2 4 3 9 
Ttt^OffiTJx-^CD^-iS'A'X 2 4 3 8 -y 
^{a-Sf 2 4 3 1 ©3iJi 0 X -y -y ^-TS. V 
7?i^2 4 3 0, 2 4 3 lOffifflMffi^e^y^iaJS 

2 4 3 9fC«. ^SrT KI/X7J r 7>^©^-r7' FUXCO 

-£>. "T—5>nX 2 4 4 0 2 4 4 1 T^S 

K»«BEfc«BE*i>'7 h Sn. ^— ^ A'X 2 4 4 2 t L 
TlilASnS. f3-y2 4 4 3Ttt3SSfbfl^tf- 
2 4 4 2 iSr3- K LTl^ff/U 2 4 4 4 
(Cffi^L. «E-tki7iS'2 4 4 5 -e^STOP*ffi?:ilW 
Ltti*«EE^2 4 4 6 ClfcB^T&o -yj, *^1hI8§2 4 
4 9 Ttt. S!*g§§ 1 4 7 T£j&L£:it^ffl«ip^ D -y ;7 

1 4 8£S(C7^-Am8£^T:S*|WlW«^FLM. 

2 4 0 4 t LT^a F 7-f A* 2 4 0 5 KKiHT 

**(H]SS2 44 9«, wmnm^o-L 1 (crawu 

TSSf^2 4 5 05:l7-f >rt3«fc^fc-rs. «£ 

4 0 5C9m*Sffi«S2 4 4 63&^**7 i -^fC^jSLfe 

«taff*n«EE*«ta*sn. *it«#2 4 5 o«*jb^w«& 
t^0^A^;U2 4 5 1 SBKrr*. 
[0 0 9 1] Z\<D£o\ZT2>Z\tX% **»h*7-fA^ 

[0 0 9 2] ^(C, IH 2 5*ffl^T«cSC3faBflJ8fft3f 

5 H a >-> U — XC0 J; o \Z D R AM-f >^ 7i- 7. 




[0 0 9 3] 025 {C^Tct 5 CPU2 5 0 1, ;* 
-f>^'J 2 5 0 2, I/O812 5 0 3, SftKJ'f 
A2 4 0 5B7FW/U2 5 0 4, f-^/U2 5 0 
5, jH»llf;U2 5 0 6l:ft«*ftT*!5, CPU 2 
5 0 1^^7Kl/X/U2 5 0 4, f-^/U2 5 0 
5, MHS^ 2 5 0 6 ^LT^-f >^tU 2 5 0 
2, I/O812 5 0 3, *SK7<A2 4 0 5S7i^ 
■fcXf CPU2 5 0 1*?)Hi*Sn* 
P^TKl/X, *7A7K^B7Fl/X/U2 5 0 4 

«r^bT«SF5-fn2 4 o sKKSisns. -tntcra 

1LT> /tiJKMWRAS, CASffeCPU25 
0 1**6 tttfj 3*1, «W«^/tX2 5 0 6S^LT«ft 
h*7<A2 4 0 SJcKSSnSo ttAF9>TA2 4 0 5 
tcKM^nfcT F l^ttttil F 5>fA2 4 0 5rtO7 F 
UXWfflB8&2 4 0 8T^ : EU*?7^:MLfc7 F V 
X\Z&&2tlZ> 0 lL lLT, 02 7, 2 8, 2 9, 3 0, 

[0 0 9 4] 02 7», »2 0jBK«ll:*W'6CPU, 

msk f 9< /t*n*n* s jftfcWH©* =e g v y 

To 

[0 0 9 5] 02 7{C^TJ:5lC3 2 OiUmx 2 4 0^ 
-f >OBMS:lTFl/X4a^TS(|i9#^i:, CPU 
2 5 0 l^SIfclffiC^tUVy^l 1 6it*^S: 

m^xm-rt 1 7-f>STtto o o o oh^s»o 003 

BH£&0, 2 5<>BTH0 0 1 0 0Hi^00 13 
BHt60, 3 2 07<>ltlll3F0 0H*^13 
F3BH£&*. 7^>t7<>0ilT7K 

0 t:7 h$Y^7 EnfC*T 
U MH7^A2 4 0 5-L 2 4 0 5 - 2^61fc 
^^U^^7 p ^^T^^ : tUir;U2 4 2 
7ytS5&»CPU2 5 0 lfrZMsltmmn^W 
y-JtX&WSL*). ^ : E'Jt;P2 4 2 5©7Hl/X©Tft 
6tf^F*a^f6]TFUX, ±tt8tyh**7^ 
[*I7 PUXtTSutT'ftfiK?^/^ 4 0 5- 1, 2 
4 0 5-2tfelI, l7-f>ITtt0 0 0 0H*5OO 
3BH£&D, 27<>BT«0 0 40H^e>0 0 7 B 
HtSO, 1 607<>Btli27C0Hi^27FB 
H£&:£o -t<OJ6*, CPU2 5 0 l*f»fiSSn57 
FU^**©SSfflliat«ft F5-f/t2 4 0 5- 1, 
2 4 0 5 -2 t-rt^*r^^^EU"tr;i/2 4 2 5 COT FU-X 
ft5£**IE L < fT^n^i l, > £ <t & * fc«>, 7 F l/X$ffl 
ESS 2 4 0 8tC*5^TT F UXSSlftStf 5 

TFUX*JW|hIK2 4 0 8JC*5l^T, XjjfaT 
K1/X8 h^n^^[p]T FI/X6 fcfy F, Y^fpJT 
Fl/Xl 0 fciy h«*5A*Rl7l«UX8^ F(CT F 
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uxx«*fT 3 7Fu^»yiiiaa2 4 0 8 

TXM7FI/X8 fcfy h^a^7Hl/X6 fc*y 
F, Y^7KI/X1 0 t^F£#^A;£ft7FUX8 
eyM:«*T§utt, CPU2 5 0 1*6Ifc7H 
0 0 0 OHi^O 0 0 3 BH£*^ElHr;l/2 4 2 
5O7Kl/X0 0 0 0H*e,0 0 3BH, I^EMC 0 9 F 
0 OH^SO 9 F3 BH52 7 C0H*£2 7 FBH, 
HStOAO OOH*60A03BHSOOO OH^^ 
0 0 3BH, m&\Zl 3F0 0H*£1 3F3BHJ2 
7C0H*^27F BHCMt^7 F l^X^SISrtf 3 
<L£T^'J-tr;i/2 4 2 BWtU :/(c*fjS$i*£ 

[0 0 9 6] »10iaS«|tra«fc, «RO«fiH7-f 

n2 4o 5<om&n*MzitiT&mwM&tm*T ku 

Xt- £ tT7 F l/X«*S*0<t 3 

[0 0 9 7] il0l:*tJ:7(:, Sg 1 <o XttffloJfrB- 
tmm\z, ttftK7>fA2 4 0 5l:H toSlfifl: 
J&t;T&££7 Fl/X^e— FSfMODEA2, MOD 
EA1, MODEA0O3 bfy F©ffl»«*#fl«a>& 

A^^n, cnsf 3- prs 1 1 t f 5^f a i djwo 

^ S 7 J T(D 8 1 D O I D ^ i^Tt^o 0 

28, 029, 030, H3 1l:«ft/W*«««< 
*¥2 4 0 xiBl 6 0, *¥2 4 0 x^B:3 2 0,* 
^4 8 0 X8113 2 0, *sp4 8 0xiil i 6 4 0©S^ 
©HMIF5*f A*<D«^t F^-f/tlDSS-r. 02 4, 
02 5<0«ft7 f ^X^ F U-f^5 L ACD»-&, MF^ 
A*2 4 0 5 - 1 <DT F I/X^- Fff-if I* 2 4 0 6 HMO 
D E A 2 , Al, A0=" 0 0 0" (F7^AID = 
0) , Kfl F 7-f ;t 2 4 0 5 - 2 ©7 K l/^^- Hif 
I82 4 0 7I1MODEA2, Al, A0=" 0 10" 

(F^-fAI D=2) (c^^>J:5^^-r^)o oSO, 
yFl/X^-Ffl^t^T, *<0ifcllF5-rA<Z)gB 
«ttfltfc*f|iS LfcT F UX*Jf|K« Z.t.\ZX 
0, ^^E'Jir;i/2 4 2 5 1C^LTIEL^7FI/Xjf«£ 

[0 0 9 8] ££>K:, 7FU^Fi^tA*Sn 

67Fu^t*6, ^©«aF7>fns#i:»-r*7* 

^Xd^d^J^b^SF^^A^gBT^^^-felx^ Fft 
^^^T^^t^ckD, CPUA*«»0«ftF7<A 

2 4 o 5£y^irx-r&;i£#n?#£o 024, 025 

©Sfif^X^K^fA©*^ IiF7-fA2 4 
0 5- 1<D7 Fl^X^&— Fm^2 4 0 6HMODEA 
2, Al, A0=" 0 0 0" (F7^A'ID=0) , S£ 
1F7^A*2 4 0 5-207Fl/X : &-Fi^2 4 0 
7HMODEA2, Al, A0=" 0 10" (F^-fA 
ID=2) \zU £ £ 5 \zm&TZ> £ £ tCcfc D , CPU* 
e>7 Fl/X" O9F00H" *«jt^snfc»-&. F 
7-YA2 4 0 5- 1 tt^SBT^^^irl/^ Fm^££/$ 
L^OT^irX^HfTU, CPUi^7FUX" 0A0 




o o h" nfimfc-ztitzmG* i&n F^-r a* 2 4 0 5 - 2 

[0 0 9 9] #ClC, H2 6*fflViT*SC^aB5Mlffm 
H 8 zs U -XCD «fc 5 (CD R AM-f 7 x— X £{itx.te 

[0100] H2 eic^Tcfc-Stc:, cpu2 6 0 1. ^ 

-T>^ : £U 2 6 0 2, I/O812 6 0 3, ^ ; £ij3> 
hU-52 60 7(i7Hl/X;U2604 ( t^— ^AX 
2 6 0 5, ©JWa^JAX 2 6 0 6 K«ttSnT*5B, C 
PU2 6 0 1*^7Kl/XA*X2 604, r-^;U2 
6 0 5. $ffl«^AX2 6 0 6 £:fl-LT;<-T 2 
6 0 2, t/O8i2 6 0 3, ^^ij3>hD-726 
0 7£7i7-i?XT-5;i<h7!>n?#So CPU2 6 0 1*^ 
ffi^nSTKl/XttT h'U7/U2 6 0 4^UT^ 

tij^>hD-72 6 o 7jcteiH$n^<>^$n^o * 
m^WLT, SMfi^cpu2 6oi^6a*a 

n, «lfi^;U2 6 0 e^LT^UnX-D-^ 
2 6 0 7tCgji^n-2>o ^€ I J3> hD — ^2 6 0 7T 
tt, 7 F UXA'X 2 6 0 4, fMi£Pft*§A*X 2 6 0 6d^ 

7A7KI/Xi/ ; EUaifi^RAS, CAS#£7F 
UXr-^/U 2 6 0 8, fMPff-^AX 2610 Jc^-f 
5>^5r^fe-frTtti^L, *ftK5-fn*2 4 0 5C7^ 
-feX-T^o jWKJ-f/^ 4 0 5CDSMPK^)ViT 

[0 10 1] W±iKBJLfeHM^JT-tt, /tUtJH2 
5©^€U-f>^7i-Xi:LT. DRAM-f>?7i 
— X£flH>fcj&*, SRAM-f>^7i-X§fflW^i: 
*>i5TftgT'£>&„ SRAM-f>^7i-XTH XJ^glffi 
£^7 F l/XiYl«I^t7 F UXtSr^fCT 
FUXA'X±»ce3|-rSOT, DRAM-f>^7i-7, 

zm^tzm-enztt^TT f uxAx©«»:tt«}inrr& 
a«, c p u <z> 2 iM ^ ji^t- ;< ^ u © 7 -fe x tmm t. ts. 

[0102] H3 9*«k^ig4 0f=. *mmm<D*^i) 
u— Fu-'f^;p*3=t^ ; EU7'f htM^;n&**>-r* 
-f s ytfm&^n^nTjkTo z\<d^u$4 s.>tf*m 

JSfcKiS wr, 7 F I/X AX 10 1, 7 F UX$iJffll|HlgS 1 
0 8, 94 5 >4flWfl||al& 109 ©UtaKSSSrr-S&K 

[0 10 3] *»CMh*7-fy^lf^tt, CPU 
frZmX&JTir-txmiZte. Xiil$:^1'7 F U-X 
tYJSSffiS^-rT KI/XtS^I:7 FUXA*X^e> 
1113 9. 04 0©^ S^fcUfcj^oT'J — 

K/7-r h*mt>n5. ^»^{c^^t«, 01© 
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[0 10 4] |g]3 9£fflt^T, ^fflMWD^U 'J — F 
1M * JHZOHTBHW 7 F U-XteT F L-XAX 1 
0 1*^AASn, 7 F UX*!lta¥IU!S 1 0 8T7FUX 
%t&mit£*>n. ^^'J-trJH 2 5©D^77FUX, * 
7A7FUXsWJi5£*nS. CSff^te. jKlK^A 

x i o 335»6Sttacs«^*«fcrX7"> h-r*— 

(OE) fflW«C7^r>f^ (n-U^;W Cft 

[0 10 5] HI4 OSrffllvr^U^-f h+)--f 9 MZ~3 
V^TIffiBJT^o 7 FUXj&*7 FU-XA'XA^ATJ^n, 
7 FUX^&KiO^U-feJH 2 50D07FI/X, 

*7A7 h*u^3Wftesn**Tttu — Fit-r ^.tra 

fcCSaWilJt^ F-f^-7;Pffi^ (WE) ^*tc 
79 z r<<7' (n-w^;u) K&ofcMSfc^-r F^-;? 

[0 10 6] ^©ct5fc, B338ffr?T rsiti C^'J 

T—fZfyt/H Kfa^nTV^Jcp&tfUBSRAM 
7>7±Z.-y-4>7)l$:D-#—h-r2>Z\i:\Z&?), #*ft H 
1" ASrffl V ^c^HtV X 7 U-f ^Xf A 

[0 10 7] *l©*»M£|i3*lc. 7y?13 

7, 1 3 9£2sts:tt, ^ti^tKD^v^m^mmt 

5^ii:«to. JBW7i'-fe^ta^7^-fe^t««as:a 
»-&T?t>. ^n^n© 7 ^iiX£IE^KfT& 3 £<h*n? 
^©AcJ6. CPUA^©iI7^tXli. *^7 

[0 10 8] ^HiSWCfcl/VT*), **U-fc;WD*qEU 

aa*». i«w»ctt±i£ot>oKi8sstiAti 0 * 

[0 10 9] ^(C, sIcRflORflr-fX^KSfflUfc 
SI^FM1tffi«i§ <h bT©#^©fdl©Si£#J{C^T. 
03 3^503 7£ffl^TittBJ3-rS. *^«©Mt^ 

[0 110] i3 3ft HStM'X'4'f >7^£>6-f > 
fSI©«M2 4 0HSIX3205K 

a*ji> (i2 9i:«(f5) *m»itmmiMuam<Dn& 

MX\ 3 3 0 1 tt£#£!tttti«& 3 3 0 2 it^>Xtl 
^71^7 h-M «i!S2 4 01ix3 2 07-f>© 
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